s 


Polar and Harihvonic Analyser.’ (EL World 885" 
Feb. 5, 1916.}—Gives illustrations, but' not detailed descriptions, of (i):a ea 
oscillograph ‘attachment, which can be used on a standard oscillograph ; and 
harmonic analyser designed’ to’ give any one harmonic time; odd of 
» as high as the fiftieth. “The polar oseillogram is made’ on’a’ photo- 
graphic film about 10 in. in diam., and is then printed ona sensitised piece 
of Bristol board, from which ‘a templet is cut for'use on'the analyser. Both: 
‘struments are made by the Electric Co. (USA) We 


‘A. Perot, (Comptes Rendus, 162. pp. 194-195, Jan: 81, 


method for determining to an accuracy of abdut:1/100000 sec.;the time of 
coincidence of two ‘periodic phenomena of such a nature ‘that. they can. be 
made’ to Close:an ‘electric: contact..‘The apparatus is shown in the Fig, in 


‘which A and B ate the two:contacts; Ciis'a condense, Pyand Pyare the two 


Ais closed before the contact B, the condenser will be charged by the circuit 
AP,, and the telephone T; will sound; when the contact B is closed there 
will:be no current through the transformer P;, since the condenser is now 
| charged, and hence. the. telephone T; will not sound.. To permit the gradual 


discharge of the condenser it is shunted with a resistance of some tens of 


thousands of ohms... Coincidence is oltre when the sound. in the. two 
telephones is heard simultaneously “equal intensity. W. T. 
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414, rapidly varying Phenomena. ‘(Blekt.. 
: Zeits. 86. pp. 688-685, Dec. 2 ; 651-658, Dec. 9 ; 662-664, Dec. 16, and pp. 679- 


MB, Dec. 28, 1915. Paper read before the Elektrotechn. Verein, May 18, 
---4915.)—-The author discusses the conditions which must be satisfied for 


accurate recording in connection with various instruments such as the — 
_ oscillograph, electro-cardiograph, wattmeter, anemometer, etc. The effects 
produced by varying the frequency and the damping of the moving parts 


are very fully dealt with by means of aie ewer recording and 


436. Resistance to Axial’ tactér‘of Safely. Giimbel. (Zeits. 
‘Vereines Deutsch. Ing. 59. pp. 1058-1068, Dec, 25, 1916. )—A mathematical 
. analysis of the results of Tetmajer’s work shows that the problem of. axial 


bending resolves itself into that of eccentric loading. The equations for the 
- determination of the degree of bending andi the stresses produced by a given 


- Joad are worked out. Attention is called to the importance of the definite i 


workshop control of the true eccentricity of the load applied and of the 
bending of the bar in the unloaded state. The factors to be introduced in 
_ the equations from these-causes:are worked out, In the definition of the — 


- factor of safety of a construction it is shown that not only must the max. 
stréss to which the structure is tobe, submitted beara definite relation.tothe 
yield: stress:in tension or. compression, but also, that the work absorbed must 
bear the same ratio to. the capacity for. work, up to the. yield stress, /On this 


basis, the equations for. the .calculation. of. the permissible load are. worked 


Bending ond Torsion of Beams of Commercial Section. E.G, Ritchie. 


(Bagineering, 101, pp. 49-50, :Jan, 21, and «pp. 96-97, Feb. 4, 1916.)-—-The 


~ author gives an account of experimental tests, both in bending and torsion, — 

of beam sections, particulars: of which are given table of. dimensions 

and another large of these reference must be. made to: the 

The investigation demonstrates in.a striking manner:the enormous 
discrepancies that exist between the. actual-torsional strength of.a: beam, and 

strength as caloulated-from the ordinary: torsional:formula... The experi- 

tiients on: the square and: rectangular sections amply: confirm St. Venant's 


mathematical deductions, while for such sections as are used in practice (I, 


- channel, tee, etc,), the empirical formula given in the article will, it is 
claimed, give fix-all LHW. 


iy. The Teaching of the History of Science. F. E. Brasch. (Science, 42, 
pp. 746-760, Nov. 26, 1915.)—It is only recently that any great indication of a 


~.__._ change in method in science teaching in the highef institutions of the United 


States has been manifested... They have.-found that: “science,” as a means of 


ing the intrinsic value, of the history of science as a study and asa factor in 
educational iciéncy ; ‘the second division contains’ facts, tables, and’ other 
: material necessary to show the present condition and tretid of the subject: 
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"For extremely rapid closing the bas no appre 


19, Capillarity (Soap Films). J. Dewar... 


28, livered before the Roy, Inst,)—he, rate of. diffu. 
ape 5p variot raeee ases through very ‘thin membranes of rubber, studied between, 


carbon air, helium, oxygen, hydrogen, carbon dioxide.; in. 
cases.the diffusion. is much more rapid as;the temperature rises, especially, 
for H and CO,, and the logarithmic curves all, show breaks, at.about, 0° C., 


‘with thinner ‘films, it was found that the thinnest;black, 


apyfilms are not unstable. if ‘made. in, pure air or, better still, in a vacuum., 


e minimum thickness of films has been estimated at 120 x 10-¢ mm, by. 
Id 


to 12 sinold and Rii 


of line ranged, with and vertical | 


4 mm. per min. ‘down. to 0-016 mm, . Another. form, 


solution is contained . in Jower limb, and. cg form especially . in the 


Sine Aparato for the Delermination Tension, with a 


Thetmo-regulator for Rapid Adjustment W. D. Harkins and. 


Brown, (Am. Chem. Soc,, J, 88. pp. 246-262, Feb, 1916}—The. 
es us here described has been carefully designed to falfil the require. 
ments of the drop-weight method. of determining ‘surface tension. % 


conjunction with it, a thermo-regulator is used which is. constructed of 
nickel-plated steel and filled with mercury ; by means of a regulating screw, 
the may be rey at 


(Am. Chem Soc., J. 88. pp. 228-286, 286-241, and pp. 242-246, 


VOL. 


© 


‘is obtaified by blowing the two upper bent limbs of a. kind of, 
into spherical until the: rims _of the. cups touch the . soap. 
e 


C. and at. at pressures, up to-20 atmosy increases in, the, order 


y 
ae 
eis 
walled with ble. liquid: | the. water:, 
Of an air. ber, or ~pipe. ‘It -is, concluded that the utility: 
hammer of an air chamber, or a stand-pi At -ts, concluded that the u ; oe 
an air chamber is the the more rapid the. closing. ; ee 
ai becomes less asthe rapidity. of closing diminishes.. .For. the: stand-pipe, on; 
Rie 
un 
| 4 
> 
Dewar estimates his soap-hims a keep for, 
q 
| months and may be rocked to and. fro. . They are easily produced by shaking. a 
| te soluti tained ina cuated. bulb and-allowir 4 
the oleate solution. contained in. an.evacua b and. allowing the froth to a 
| settle, when, .more .than a.dozen horizontal films. may appear bulb 
| resembling.a wide thermometer tube. Circular or. rectangular loops of. E 
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whenever aqueous solutions’ of bases ‘are ‘used, but the drop-weight thethod 
gives accurate results. This differerice is due to the fact that, in the capillary 


‘tube method, the surface of ‘the liquid is very’ sniall and thus highly sensitive 


ft» the influence of impurities; further; there is in‘ this method always the 
doubt as to the magnitude of the contact angle. ‘The surface of a dtop sach 
_ as is used in drop-weight determinations is, on the other hand, relatively large : 


and ‘may also be formed vety quickly and thus give a fresh surface, ‘andthe 


theory of the form of the drop gives ind indication that the angle of contact is, 
t on the material of the tip if the latter has the proper form. 


| Lohnstein’s theory of the form of the function’ which must be inserted in the’ 


equation giving the surface tension a in terms of the weight of the falling drop,’ 


__W [see Abs. 1667 (1906), 610 (1907), 747 (1908)] has been tested experimentally 


at the interface between two liquids. From the standpoint of the theory of 


aa drop-formation this is an ideal method, since in a liquid the drop falls much 


more slowly than ina gas. Lolinstein calculated the values of the function of 
in the equation, a= Lohnstein’s values this function, and 
the experimental values give curves of exactly the same form, especially in 


_ the initial stages where f(7/a) =1 and rja=0. For higher values of rja 
_ Lohnstein's curve is not smooth, but sinuous, probably owing to neglect to. 


carry the integrations sufficiently far ; these values are not accurate to less’ 
than 4 %, but are of importance’ since they prove that such laws as that of Tate. . 
ate only approximations. 

surface-tension curve is what flat at the bottom, and. Tate's 
assuines that the horizontal tangent is the same as the curve. Other tangents, 


Can, however, be drawn which approximate as closely to the curve as does the 


we _ horizontal one,’so that other laws, as good but not as simple as that of Tate, 
. @@n be formulated. ‘The correction curve found experimentally i is lower than 


_ dorresponds with Morgan's values [Abs. 1878 (1915)], owing to the fact that 


the latter are based on the low values of the surface tension found by Ramsay. 


_and Shields and others by the capillary tube method. 


“An apparatus, simple to set up and use, has been devised for the he 


of ‘surface tension at a liqtid-liquid interface.” This may | be 


uséd for the determination ‘of the surface tension of a single liquid, but that 
described by Harkinsand Brown [preceding Abs.] is more suitable for this. 


purpose: Another apparatus, for measurements by the capillary tube method, 


the following liquids benzene, ethyl carbonate, 


is‘also described, the tube containing the large meniscus being 10 cm. in diam. ; 


the results obtained were’thecked by making ‘the large meniscus about 15. cm. 


By the use of such large tubes ‘the commonest error in Capillary height 
measurements i is avoided [compare Richards and. Coombs, Abs. 1872 (1915)]}. 

“The sutface tension has been determined at the se between water. 

methylaniline, xylene,. 

toluene, and hexane. The résults for. water-benzene are about 6 % higher than 


_ those’of v. Lerch [Abs. 588 (1908)] and Antonow ; this change is in the same_ 


direction as that found ‘by Richards and Coombs for the surface tension of 


. single liquids. “The effects of acids, bases and salts on the surface tension. at 


the water-benzene interface have been studied, The effect of bases i is much 


- smaller than was found by v. Lerch, the new results being in some cases as_ 


_ much as 85 % higher than the older ones ; this difference i is due to'a sons . 
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nfrasred Filtering Screen from @ and J. Fy 
{Archives des. Sciences, 41. pp. 58-58, Jan. 15,1916.)}—A substaite 
is sought: that is: opaque to waves ‘of shorter length than 7950 A, but trans: 


parent forthe whole or greater part of the region between'7950.nd 10,500A.U, 
_ A combination: of three: colours, chrysoidine: (chlorhydrate of diamidoazo- 
_ benzene), methyl green and naphthol green, is found satisfactory, “Chryso- 
idine is a brown’ powder, the solation of which varies from yellow to orange- 
red with the concentration: It absorbs the violet, blue, and green from 8700 
to 6800 ‘A. ‘It allows the:ultra-violet of sunlight to:pass. ‘This is absorbed by 
“inéthyl green, which also absorbs the yellow, orange, and red beyond 

i 5800 A. The opacity of the methyl green ceases towards 7200 A. ; the trans- — 
paretice of the solution for thé” ted ‘and infra-red then becomes 

extraorditiary. ‘The’ haphthol greeti finally completes the opacity of the 
- $eréén’ for ‘the region between 8500 ‘and A. ‘The following solutions 
contained’ § mm. diam. each, and superposed, give the best results: 


1% aqueous ‘solution ; methyl green, 2 % aqueous solution; 


naphthol grote, an aqueous solution varying in concentration fromi%to2% 
according as it is desired to. extinguish, beyond the extremered,alengthmore = 


or less considerable i in the infra-red. ‘These.three coloured solutions | 
be used as am : in the same cell since the naphthol. green forms a. pre 
cipitate with the other solutions, The length of exposure must be multiplied - 
a coefficient which varies between 600 and accordi: to. con; 
centration of the naphthol-green solution. E. G. 


S 


Chem, . Soc,..J. 47. pp. 918-942, 1915.)—By the qualitative investigation 
Spectrograms, the author has devised a light-filter, in. which gaseous 
e and. chlorine are used in conjunction, which absorbs the. spectral — 
tegion 500-800. By means of an improved modification of Henri’s photo- 
raphic method [Abs. 1568, 1569 (1911); 1679 (1912) ; 1818,.1819 (1918)] for 


| these coefficients have been. measured for gaseous Cl and Br for 48 lines of 


‘coefficients of absorption, in the invisible part of the spectrum, 


the spectrum of the quartz lamp. The process of absorption of light in | 


tures of several absorbing components is formulated mathematically, and by 
means of the formulz deduced.it is shown. experimentally that, when dry Cl 
and Br are mixed, the characters.of their absorption remains u ek 
law, being consequently obeyed. The light-filter hasbeen subjected 

to detailed quantitative investigation, concentrations of, Br, and, Cl being 
found. which permit. of the filtering of any part of the spectrum. chosen 
beforehand ; this may restricted, narrow limits. as 
(Pha. J. 56. pp. 44-47; Disc., 47-48, Feb,, 1916.)—Successful photographs of 
phenoniena of very slight contrast were obtained by careful considera- 
tion ofthe conditions to give: even. illumination and.intensification of photo-. 
font contrast. A-camera lens of: very large: relative aperture. was,used 
1 in,; focal leogth Ain) with 
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_ and it was found best to develop with hydroquinone and bromide, kept cool, 
arranged for prolonged development. Evenness of illumination was got by 
using a special formiof panoramic; with a focal diaphragm 17 mm. 
wide, the lens rotating at the rate of 2° per min. The instrament was pro- 
yidled ;with;8; exactly similar lenses rotated go that three 
negatives. were produced foreach expostre: For producing) positives 'thess 
negatives’ were put..together! andthe icopy taken: through: the combined 
pictures, thus: increasing the contrast! values given by a single film! 
discussion of paper ithe question: was raised whether might 
not. be better to.:make 2 series of:positives from each negative, and:superposée— 
these for,the of the negatives... Also: te: itnport: 
ance in such; work of attending to the perfect cleanliness of the lens siirfaces, 
Michelson. Krause. (Ann. 4d. Physik, 
pp, 1087-1060, Feb. 1, 1916, _ Abs pf Dissertation, Breslau,)--Gives 
theory, with Verification, of,.the interference 
obtained when iater- 


(Kolloid Zeits: 16. pp: 97-108; ‘April, 1915.)—-The ‘Tyndall meter ‘6f the author 
(ibid. 119-481: 1914) ig a photometer which ‘compares ‘the ‘intensity of 

Tyndall bedin direction “normal to the’ beam, with ‘the ‘intensi 

OF the incident’ light by ‘reflecting portion of the datter and weak lit 

it with the aid of Nicol prisits. "The intensity of the Tyndall’ eases, 

_ Of course, with the Tength ‘of path through the colloidal meditim, " The ah 

concern colloidal ‘sulphur prepared ‘after’ who him 

Measured the size of the particles, from to 840 ip.” “The first foitr grouy 

(Gianieters 5, 10, 20, 80 Could’ not be measured with ‘the ultra mitrosco 

and? were estimated ‘by the author from their ahd osmotic pressure 

énoniena. “All the’ ‘solutions’ were faitly horiogeneous’ ‘aS to ‘size’ of ‘pa 

“If'n ‘be the’ nimber of ‘particles per: unit" volume, the volume of 

the density)'c vive, ‘arid J the ise ‘then “according 
Rayleigh; or == according to Clausius.”’ The ‘Tyndall is found t 
be tothe ‘concentration of the Solution’ (if homogeneous 
ticlés);. When'‘thé diain. of thé’ particles is tess than 100 
sure of 42 and 98 nz), the law holds; for particles from ‘250't 


nts at 246 and. the law holds; for the 185-pp 
the author suggests. -transitio 
type or with ing Size of particles, HB. 
‘Opacity of Media: ‘Bloch cor FY 


. 
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: « Illumination of Field of Photographic Objective. H.C. Lord. (Roy. 
st Soc., M.N. 76. pp. 197 1916.)\—Onmitti all 
Astron. Soc., M:N. 76. pp. 197-204, Jan.., .)—Omitting any allowance for 
i Idsses' by reflection or absorption, a geométrical method is developed for 
e Gomputing the intensity of the illumination at any point of the field ‘of a 
4a 


light-recording’ medium, The previo work othe objet co 
sideréd, satisfactory method of measurement must be onewhiehowould — 
eitherséparately measure, or eliminate altogether, both: 
. and“ scatter” losses, ‘and accordingly in the first instande: the méthod used 
by Callier, an@ by’ most! other ‘workers’ since; of placing! the! filmi-of the dry 
plate in‘ contact with opal glass: during measurement ‘is adopted. simple 
‘bench photometer ‘is ‘evolved from: Ferguson's berich photometer, — 
-having the gréat advantage of ‘using only one’ source of light;whichis 
kept stationary all the time, matching’ being effected: ‘a>pair of 
at 90°; along’ the’ photometer’ bar. first “sight? simple 
‘relationship appears to‘exist between the density'and the weight’of material 
pér tnit area, but on plotting the logarithms of these quantities: agate against°-one 
another, it is found that the relationship is expressed by a simple straight — 
‘Abney’s On ‘that ‘the ‘effect fs due to Selective’ 
the emilsion did not'seem tehable when ‘viewed inthe light. of results with 
emulsions of bigmith oxychloride and silver ¢hloride, and there appear 
to be’ only ‘twoalterhative explatiations : “either the departire “from: the 
‘law’ of‘ proportionality is “due to the inéthod of ‘inéasutettient being 
‘wrong, or the density is indeed not Proportional to’ the’ quantity of materi: 
‘present ‘per’ unit area: ‘Passages which bear niore’parti ularly the special 
problem of opacity” or density ‘inéasurement ‘are Series 
“Reports on Diffusing Media” [AbS. 1401 (1915)]. The present experiments 
_show that whenever piles’ of Solid ‘of similar ize; form, and 


‘are’ ‘measured with the’ utmost care under the most’ varied conditions 4 


‘which Séentat all perthissible, results’agreeing very accurately indeed with 
general expression log D ='a'log'T + 6 are invariably bat ‘that. 


_ the factor “a” varies widely with the conditions of measurement’ and also | : 


with the quality of the sheet’ they were’ cat! from, the values 

as low as 0°6 to a trifle over 1. An exainination of the results te 

the’ ‘Conditions leads to the conclusion that the specific density of solid opal 
3 is independent of thickness, . The. results obtained with | émulsions on — 
all go to. show that, when measured visually by ‘minus-ced light, the 

density of a silver ‘bromide. emulsion ranges. from 0-22 fo 02 

‘per. mgm. of AgBr per. and increases by from.50 fo | 0.% each time the 


ry 


_ thickness of coating is ‘doubled, “The results obtained b y the exposure ‘of 
a rapid- plate emulsion behind a wedge of the same emulsion for 7% secs. 


at 250 cm. to a 16-c, p.. metal filament Tamp. whose Aight was filtered. through 


a 12}-mm. layer. of, ammoniagcal copper sulphate . transmitting 
support the view that the value of the power depends both on the reflection 
of the medium and the of meas rement, and not | 200 
elective absorption as Abney supposed. 

~The relation between of differen at OF is 


“which has been found to hold under all sorts of serves 
a useful criterion of the suitability of any. condi tions 


Relief. E. Colardeau and J. Richar 
‘Rend opp. Ph 14 918) 
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left with: the right, an inverse relief effect-is obtained which is known:as 

_ pgeudoscopic. . The front plane appears as if behind, and vice. versa. Stereo- 

scopic radiographs made by the usual method of displacement of the bulb 


produce this pseudoscopic relief very clearly. case in.which a piece of 


shell is embedded between the skin of the back and the vertebral column is 


gited.as'an example where this may be. useful, A stereoscope with double 


eyepieces is devised, the eyepieces. being. instantly interchangeable, so. that 
the observer can pass at-once fromthe normal to the, pseudoscopic relief, 
_ The eyepieces used for obtaining the normal relief are-of the ordinary type, 
5 consisting of two .converging lenses. For the production of the pseudo- 


480. Absolute Electro-optic Retardation and Acceleration Double 
Refraction, F., Himstedt. (Heidelberg Akad. d. Wiss., Sitzungsber. 8, 1915. 


Ann, d. Physik, 48.8. pp. 1061-1088, Feb. 1, 1916)—Light from a 80 to 


oy 40-amp,. arc lamp with horizontal positive carbon is polarised ; and then. gives. 
Spectrum from which a .particular wave-length is taken and divided into. 
two, parallel beams. These. pass through a Kerr cell, one between the 
charged electric. plates and one outside. . They then, give interference. bands 
in the. upper and lower parts of the same field. of, view., As the. plates 
are charged cone, set of bands moves with respect to. the. other, and the 
acceleration or retardation is found accordingly. . 


With it was found that the. light angles tothe: 


. electric field experiences a retardation, the light polarised parallel to the 


gives the same results. 


‘An. ofl (castor. oil) with a negative. Kerr. coefiici cient was then tried, It 
(Ann. de Physique, 8. pp. 252-282, March-April, and pp: 417- 
489, May-June, 1915.)}—The paper is divided into three parts, Having 
reviewed the history of anomalous rotatory power (Biot) and of circular 


_ dichroism “accompanying selective absorption (Cotton, 1896), the author 


further quantitative relations from a an 


describes experiments of his own made with a spectropolarimeter com- 
_ prising a Glazebrook polariser and an Ahrens-Lippich analyser, on hydro- 
~ gen and potassium — nickel tartrates, uranyl tartrate, some organic cop copper 
and calcium salts, and diphenylbornylimidoxanthide, either dissolved in 
toluene of superfused. “Some of these substances are well defined chemi- 
cally and well crystallised, whilst the effects had formerly been observed | 
under less favourable conditions. It would appear that circular dichroism = 
and anomalous dispersion are general properties of active isotropic media 
possessing ‘selective absorption in the visible spectrum. 
‘In the second part the author shows that the electromagnetic theory of 
‘Drude of the propagation of light in active absorbent media covers these 
anomalies (which was denied by Ritz) and also the relation of Natanson that 
‘on’ the red side of an absorption band the less-absorbed light is propagated 
at a quicker rate and. the anomaly of the refractive dispersion is positive, the 
opposite holding for the violet side. The author confirms this rule and deduces’ 
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there .is more than.one class of) electrons,,which. .would..give. rise.to one 
absorption band only, The relations holdifor simple:.and. complex salt 
solutions, for organic compounds not containing metals, and.for-the diphenyl — 
compound mentioned, dissolved or. superfused,.and, some. of ,its .deriva- 
tives. In the case. of tartaric acid itself, however, the anomalous: disper- 
gion. isinot accompanied. by dichroism, and must. hence:be explained: on. 


chemical grounds by the assumption. that. the .solution contains two-active 


compounds in,equilibrium jin: ‘Proportions. which vary with'the solvent, tem- 


perature; and:concentration. But since the phenomena are,the same-for 


‘solutions’ and‘ for the pure superfused acid, and-since-a rise of temperature 
has the same influence.as dilution,.the author. concludes. that the two sub- 
stances are tartaric acid and a polymer, the latter o_— aienaie in small 


ion, but, high, DOWEL | oH. B. 


ged Rotation of the Plane of if ‘Pili 
| 


L. H. Siertsema:’ (K. Akad. Amsterdam, Proc. 18 


1916, )—In Continuation of the work ‘previously ‘published 


1262 (1915)}, it is now shown mathematically ‘that’ the dispersion 


of the magnetic rofation of titanium tetrachloride is explainable: by the | 
of Lorentz der ‘Phanomene,” Encykl. 


der math. Wiss., vo 8, p- 199). i. 


Kan. (Akad. Wiss. Wien, Ber. 128, June, -1914, Chem.: Zentralblatt, 
x pp. 802-808, 1915.)—The total number of lines measured is 1071, and 
| 690 of these were new. With ‘the aid of known lines a dispersion’ ‘curve 


‘was plotted for the quartz spectrograph employed. ‘The« shortest wave- 


lengths determined for the respective are: Rh, AS Ru, 


1874-94} Pt, 186646 ; ‘Pa, 1858-51 ; 


M. Eder. . (Akad. Wiss: Wien;: Ber. 128, Dec., 1914... Chem.-Zentral- 
blatt,; I. 1046,:1915.)—The. investigation concerns the elements Li, Na, 


Cs,:Rb, Ca; Sc, Ba, Zr, La, Ce,and the range’A6400 to 
far unknown lines and satellites are measured in the visibleréd;and the infra- 


red is joined without gap. Photographs were taken with Schleussner plates 
sensitised with dicyanin, the light being concentrated into.a bandon the slit 
by means: of two crossed: cylindrical lenses the ‘exposures 
then: ‘be reduced from 8 to 20 minutes. 


"485, Spectrum. of Gold. in 
_(Zeits, wiss. Phot. 14, pp. 249-261, March, )—The. work — 
vwas done. under. Kayser with a Rowland. grating, but. the apparatus..were 
mounted after Abney. The tables give the author's determinations. together 
with those of Kayser and Runge, Exner and. Haschek,, and. Duffield. The 
_ agreement. is not.always perfect; some lines are new, some. probably due, to. : 
_ impurities; as to which reference is made to. Holtz;,Hasbach and. Buchholz. : 
The range is 6698 to 2352 A., measurements being made to 0:001,44.and the 
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; ‘national line'standards on the red line of Cd) and the determinations were made 
by Fabry and Buisson, Eversteini, and Pfund. The author 
‘unider Kayser with grains of ‘matiganese (from Merck), fused in the hollow 
positive carbon electrode of a 200-volt ate at 6 to-8 amps. with’ horizontal or 
vertical’ electrodes, taking the spectrum: with a concave “Rowland. grating 
46-84 my radius} 20,000 lines to the inch) and photographing with Schleussner 
corthochromatic ‘plates; ‘the general ‘arrangements and ‘measurements 
after. Kayser. “The ‘paper’ is. mainly tabular, ‘and ‘the many ‘pages tables 
‘eonestn’ the rarige 7069°855 to 2260-98 ; the long waves required exposures 
pours. “The ‘tables also give the values ‘of Exner and: 
{trom whottt Burns, and Hamm. “HDB. 


Wiss., Gdttingen, Nachr. pp. 1914. Chem. Zentralblatt, I. p. 592, 
‘A916. In, conjunction with Wendt and Kirschbaum, .[Abs. 75 (1914)] the 
author had. formerly made use of fields of 80,000 volts/cm. .In order,to ensure 
greater sharpness. “of the lines, he has raised his field intensity to. 104,000 
vyolts/cm., and has. thereby obtained both further separation and increased 
intensity of the hydrogen lines. The inhomogencity of the field in the canal- 
‘ray tube, moreover, makes the lines curved and admits of distinguishing the 
components from foreign lines, As the intensity range of the lines is much 
_greater.than ‘in the Zeeman-effect, the strongest and weakest lines were not 
photographed.on the same plate, but on..separate plates) The distances 
_phetween: the: lines H,, H, are in each case (proportional to, the 


se ‘Sincmtinsier: (Zeits. wiss. Phot. 15. 1 and 2, pp. 18-55, June and July, | 
uoréscent. substances show selective. absorption, either in 
_-the seties lines or in the absorption bands (for which reasons twoclasses may — 
_ -be distinguished), the author tried to prove that S, Se, Te, displaying selective 
_ «absorption,'should be flaorescent: _The experiments were made in glass or 
-quarta:vessels, heated (up to 760°) by burner or in an electric furnace, and 
oined to. a pump. The exciting illumination was by. means of sunlight, 
arbon arc lamps, salt vapours.(salts in hollow carbon electrodes), and arcs of 
metals .U; V; Ti, Mo, eto. The substances were commercially pure, The 
Sulphur at first did not show.a trace of fluorescénce’; it was purified by being 
submitted to repeated sublimations in a glass tube provided with many 
and: by: ‘other means vapour then fluoresced’in quartz vessels 
“the ‘pressure’ ‘was reduced, Selenium and ‘tellorium 
fluoresce more readily. Phe conclusion is that vapours ‘of S, Se, and Te only 
- fluoresced in the superheated condition at low density ; the carriers of the 
‘fluorescence are the’ diatomic mioleculés. which ‘aré very ‘sensitive to im- 
‘purities ; excitation ‘by Sparks was successful only in the case of ‘sulphur. As 
the: atomic: weight of ‘the substance increases, the activity of the exciting 
Z on shifts from the ultra-violet over the red-end, and the fluorescence - 
changes in appearance with the nature of the excitation. The fluorescence 


: _ is bluish, shading into white or violet; tellurium vapour turns, from faint 


temperatures. Density, 


te mperature, pressure affect 
“spectrum of su phue joins its 
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ments of the spectra.” shading of the lines or bands towards the 


Siégbahn’ . 676, Feb. 17,'1916,)—The results '‘are‘given of 
investigation, ‘by and ‘thé author, on the’spéctra of the series: — 
is shown that therd'is in réality an additionaf line near with slightly 

“wave-length.” “The ‘tabulated observations “of wave-lengths ‘are ii 
iti thiosé of Moseley, and’ with the'vatués calculated 
| modification’ df’ Kdssél’s relation. According’ to “Malmer the K 
*cotisists Of four’ lines [see Abs. 1685°(1915)], ‘called ‘ai,'as, and 


‘and that ‘Kossel’s’ relation’ must take the’ form This 
felation is’ Verified experimenta B. W. 


440. High-frequer Spectra of thé Gold- Uranium. Siegbahn 

E, Friman. (Phys, Zeits. 17. pp. 17-18, Jan. 18"1916. Mag. 81. 

408-406, ‘April, 1916,)—Moseley has shdwn [see Abs. 1249 (1914)} by the 
ray method « of determination of the atomic numbers of the elements, that 


‘between Al and Au there are only three elements as yet unknown. Ta the 


Present investigation the range of ‘elements from gold to’ uranium ‘has been ee 
The main results are included in the table 


* 


‘from these observations is 74. Between Bi and Th there exist 6 unknown ~ 
aed betwenn ‘Fh and Ur'one A. 
"T! Christen. (Phys, Zeits. 17, pp. 28-25, Jan. 15, 1916.)—The importatice is 
7 ‘demonstrated ‘of not overlooking the effect of the absorption ‘coefficient of 
‘air in measurements of this character. In making measurements on the pro- 
“duction and intensity of X-rays of varying Brades of hardness, experimenters 
ard rather apt to oyérivdk certain principles, and as a consequence are led to 
conclusions, “The cases of X-radiation absorbed in air ‘and in water 


discussed. There seems to be some doubt as to whether or not the ratio | 


- between the radiant energy absorbed by the air and the ionisation, is constant, 
i.¢. is independent of the hardness of the radiation. ava i a 


: 
: 
. 
$ 
2 
ONS 
3 
ia 
x 4 
— f Ag 
. 
ngth x 107* v 
on 
cm. 10™. 50. 
‘ 
_ 
} 
py > 7 
Tl 81 1-209 0-909 78 
Bi 88 1:157 0°930 4 
Th 90 0971 2829 
Ur 92 ‘919 1:048 84°5 75 
4 
x, 
| ~ 


| | SCIENCE, ABSTRACTS; 


442. Effect of Magnetisation on Opacity. of Iron to Rénigen Rays, A. 

(Phys. Rev. 7. pp. 119-124, Jan., 1916,)—Negative results were. 
obtained from an investigation of the effect of magnetising theironinaplane 

_ perpendicular to the path of. the Réntgen rays. A change of one part in 
10,000 could be detected [see Abs. 1587 (1914)]. The present paper 
describes work with the iron magnetised in a direction paralled to the path 

_ ofthe Réntgen rays. The apparatus was similar to that used in the earlier 

- experiments, and with | the same piece of iron an increase: of opacity was 
found when it was magnetised parallel to the Rontgen rays (perpendicular to 
the kathode stream of the X-ray tube). The effect seems to be about 5 parts 
in 8000 for a field of 8500 gauss. Since soft i iron is saturated at an induction 
of about 15,000 the iron molecules are only slightly oriented in a field of 8500 

Gauss, and a greater. effect may be. expected with a field of 15,000. gauss or 
over... The experiments indicate. that the iron is less transparent to the more. 

_ penetrating Réntgen rays when it is magnetised i in a direction parallel to the 
path of the Réntgen rays. Assuming that the Rontgen ray. is due to a. dis- 
turbance created by an electron whose motion is in the direction of the 
kathode stream of the X-ray tube, it is to be expected that the absorption 
energy from the Réntgen rays will be by those parts of the molecule free 
vibrate in the same plane; and. unless the molecule is symmetrical about te 
its axes there is.a plane through it where the absorption is a maximum. 

_ Magnetising the iron will tend to align the molecules so that they will have 

_ their planes of max. absorption parallel to one another, If the planes of - 

_ max, absorption are parallel to the kathode stream of the X-ray tube then the 
iron will seem more opaque. The results obtained indicate that the plane of 
‘max. absorption of the iron molecule is parallel to that of the electronic orbits 

- which make up the elementary. magnet. The author considers that the 
failure of the Réntgen ray to ionise all the molecules of a gas through which 
dt passes may be explained as due to the molecule having only one plane in ~ 
it can sufficient energy from tha: ionisation. 


Zeits. 17. pp. 15-16, Jan. 1, 1916.)—In a previous paper [Abs. 1270 (1915)] the 
author described ‘in detail the method of’ procedure for obtaining: ‘X-ray 
photographs of this character. To illustrate the principal points*to be 
observed a series of photographs were shown of a fine metal gauze photo- 
-gtaphed under different conditions. The present paper describes further 
experiments on the same lines, an excellent “ petspective | A photograph ofa 


Inst, of Sei., Proc. and Trans. pp: 17-29, Oct, 14, 1915.)—It has, been 
shown. that ‘the action of Réntgen rays on a photographic plate. and on.a 
Sabouraud pastille is proportional. to the ionisation produced. in, the air 
immediately surrounding them, Making use of .this principle, a simple 
apparatus has been devised for measuring the intensity and hardness of the 
rays. The same apparatus can readily be used to. determine the length of 
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Paneth. (Dentsob, Ber. pp. Oct,. 24, 1914) 
—Having an unusually large quantity of emanation (1 Curie from.1 gm, of 
Ra) at their disposal, the authors succeeded. in obtaining visible deposits a 
RaD. and of its peroxide, and in. submitting these, to potential tests, .The 


emanation was. allowed to decay for several weeks in a quartz bulb, which = 


was then washed with nitric acid, and ‘the solution elegtrolysed ; under dif- 
ferent conditions about 0:005 mgm. of RaD or of RaDO; were obtained, and 
found pure by--radio-activity tests. The nitrate solution RaD(NO;); was 
then coupled in cells with RaD(O;) or with PbO,; the e.m.f.’s observed were 


identical,.also after adding lead ions to the solutions, The authors.hence 


assume that the-+so far inseparable—isotopes RaD and. Pb are. not. only 
_ similar but chemically identical,;.and that, in accordance. with Rutherford 

and others, equality of the number of nucleus charges only—not of all the : 
properties depending upon the surrounding rings of electrons—is required to 
make two chemical atoms as one. the same element. 


cue (Monatsh. d, Chemie, 86,. pp. 855-880, May, 1915.)—-Lead ores 
may be supposed to contain Pb, AcE, (generally accompanying U, from UY, 
atomic . weight probably 210), and RaG or uranium lead (from RaF a 
‘polonium by loss of one a-ray), The minerals examined are: (1) purest 
_ pitchblende from Joachimsthal ; 20 kg. of this yielded a lead apparently — 
of atomic weight 206-405, probably a mixture of RaG, AcE, and ordinary , 
lead ; (2) a crystallised uranium ore. from Morogoro (German East 7 Be s 
primary geological. formation), studied by Marckwald,. gave a lead 
atomic weight 206°046, and was probably pure RaG, the last decay product — 
of uranium; (8) bréggerit from Moos, Norway (also very old formation), 
free from heavy metals, containing 79 % UsOsz, 4°5 ThO,, 9°5 PbO, yielded a 
lead. of atomic weight 206° 068, like (2), therefore pure RaG. In addition a 
determination (4) was made of the atomic weight of common fead yielding 
207'18 in agreement with T. W. Richards and Lembert, and with Baxter, — 
Wilson, and Grover. Quartz vessels were used for distillations, The arc 
an spark spectra, of (2) and (4) (reproduced i in the paper) pent identical. 
The is that RaG is really an isotope. of lead, B. 

ran hing of the Thorium Series. s. Zeits. ‘16. 

Pp. 6-9, Jan. 1, 1916.)—This paper commences with a brief Outline of th 

various suggestions proposed for the scheme of disintegration of the horium — 

series—with ‘special consideration of the point at which the “ branch’ ees 
2 ‘in this rather complex scheme, The work of Marsden and Barratt 

| Lee Ae 686 (1912)], Marsden and Darwin [Abs, 1714 (1912)], Meitner 
1715 (1912)], and of Barratt and Wood [Abs. 188 (1915)}; is reviewed. 

‘he scheme proposed by Barratt and Wood was suggested as a result of their 
experiments on the volatilisation of thorium active deposit. These experi- 
ments have been repeated by the author and the observations confirmed. 
Similar results have also been obtained with Ra active deposit. The inter- 
pretation of results given by Barratt and Wood is criticised and modifications 
based on the isotope theory, are suggested. RE 
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(Nova Scotian ‘Inst/l6f ‘Sci, Proc. and Trans. 14, pp. 1-16, 
Oct. 14, 1915,)—The paper commences with a brief review of earlier work 
‘this aid Similar’ Subjects. The work ‘of Rutherford [Abs. 1198 (1908)}, 
3 Russ Kennedy, Walinsley [Abs: 101 and others, 
| is discussed and and Criticised from an’experimental stand 
MMe ‘author “has developed ‘a new for ‘of work. 
| js shown that iti dty air’ all the ‘thorium “rest-itoms” are positively 

€ initially. In pire ethet-vapour all these atoms are initially uncharged, 
anid ina thixture of ether-vapour and air’ the chargéd condition of the rest- 
atoms on ‘the ‘relative’ amounts ‘of: ether-vapour and ait present. 


tivity’ of Minerals, 1. tha 


as (Monatsh. d. 86. pp: 169-174, 1915. 


q 


examination‘ by’ radio-active’ methods of the Ra and Th ‘contents of pyro. 

_ dhorphité’ from various sources ‘showed that whereas the Ra contentvaried 
Considerably for different specimens (1°38 x'10-* to'8 x 10-" gm. Ra pér gm. 
of mineral), the Th-content was ‘more constant’ (1'2"« 10“ to 18 x°10-* gm. 
= per gm.). The mineral was shown to be homogeneous as regards its 


-content, by dissolying the superficial layers of a crystal, and comparing 


- the radium’ Contents of the dissolved and undissolved portions, ‘no difference 
bed detected. It is shown that Danne’s view that a surface conce ; 
of Ra on the mineral ‘had occurred from percolating water containing Ra is — 


not tenable. Pyromorphite is régatded as‘a young formation, in which the 


Ra deposited at the time of formation from the water in which’ the! ‘mineral 
was formed has not completely decayed, whereas the mésothorium deposited 
at the same time has completely cing. leaving “only the minute Quantity 
Th deposited withthe mineral.’ This accounts fot ‘the ‘great ' 
the Ra-content and the tive of the® ‘Th-content: 
E. Burkseér: (Russian Physico-Chem. Soc., J.47. pp. 21-2 
1015.) —These springs form reddish-brown deposits consisting principally of 
ferric carbonate, together with 4°7 % and 841 % respectively of 
dey insoluble in dilute hydrochiloric acid. In both cases radium ‘and thorium 
emanations are present, the proportions found being 
0-08 x 10-# and 262 x 10-* gm. respectively per gm. for’ the ‘deposit’ of the 
Engenie spring, jand 17,80 x 10-* and 826 x 10+ gm. ic for 
‘that of the Ekaterine sprin pig former ‘spring. 
002 x 10-* gm. of Ra per e, and that of the latter 0-07 x be 
- the Th-contents of the two waters are almost identical, and do not exceed 
Gndiana Acad, Sci., Proc. Pp, 489, 1914)—An examination of the variation of 
emanation content éertain. springs, shows roughly that an increase 
coincides ‘with a season. ¢ of rain and a decrease with dry weather. 
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Physik, 48. 8. pp, 1084-1086, Feb, 1,1916.}—From 1, 1916, onwards | 
therttiometers and pyrometers will be tested at the Reichsanstalt 
standard platinum thermometer scaled according to the law 
For temperatures between the melting-point of Hg and the boflitig-point | ~~ oo 
the fixed ‘points 6f calibration are 0°C., 100°C.,"and the botling- “point 
sulphur, viz, 444°55° + 0-0908 — 760) — 0-000087 G= 160%. For tenipera~ | 
tures below the melting-point of | the fixed points are the boiling-point Of a 
CO}, viz. — 78°5° + 001595 — 0000011 and ‘of oxygen, 
viz. — 188°0° + 001258 (p — 760) — Above the boiling-§ = = 
point of sulphut the fixed poitits are the mi ints’ of Sb (680°), 
and The scale ‘thus established agrees, within: the 
| ental ‘efror, with the radiation scale given 
where His the brightness of a black be pat te | tur 4g the wave 
length and 14,800. bbe nics TOW 
-F. Zernike,.:(K: Akad. Amsterdam, Proc. 6.: pp. 034-025; 
1016;}—One of the difficulties of low-temperature 
the fact that the resistance is not a simple function of the ‘temperature, so 
that linear interpolation is impossiblé*éven in small intervals, and’ for larger 
intervals neither quadratic interpolation nor’ graphical methods ‘are’ of - much: 
use if accuracy isreqiired. « It appears that for high temperatires 
resistance pr to 'T; while for lower temperatures it is pro- 
The author’ therefore uses afi éxpressioniof ‘the form — 
Wew= + 4 4 which! 001T,'where Tis the 
temperature, while a, c; d, ate’ constants ; w is’ constant ‘depending on the 
purity of the metal. third approximatiori to the values: of the constants 
was made ‘bythe method of least’ squares, the’ final Values'obtained for'Pt 
wy 12487, & 02605, c 02805, d= 01806; By means’ 
of this formula all temperatures’ below’ 200° ‘are teptésetited to’ within the 
étrors Of observation” in ‘gas thermometry, ‘Phe constants 
obtained for’ Au ‘and Hg are’ given in the paper, although the"dccura¢yof tie 
| formula''in theSe cases’ is nieces | vily less Owing to the: Com paratively smal? 
(Zeits,: Phys: Chem. 88. pp. 641-669, Nov..10, 1914,)—Haber: and Jater:: Hiller 
(Ibid:.81. ‘p. 591) ‘shown: that. the 
tiotis were higher than. those deduced These = | 
discrepancies:of '150.deg. and: more. disappear partly when :Bjerrum’s correc. 
tions for the:specific heats.of Pier are accepted; butitheyamountto500deg, 
for. the -CO-oxyhydrogen:; flame.; ‘Many’ of the -experiments:;bad been: 
G fluenced by the assumption that ‘the reacting gases would instantaneously be 
quenched .and the ‘reactions be stopped, if ithe gases were: withdrawn» from. 


be 


HEAT; 
‘ 
| 


coal gas. By adding nitrogen to the air, the flames were sometimes cooled 


~ . by 160 deg. and more, and the dissociation of CO, was thus prevented. The 
results confirm the view that the calorimetric temperatures are too high, 


: : ; probably for the following reason. ~ Especially in cool flames the oxygen is 
not really in thermodynamical) equilibrium ; owing to a certain sluggishness. 


in the combustion, the oxygen concentration is greater than it. should be, 
| according to equilibriam conditions ; and the true temperature of the flame 

‘mast be lower. than that calculated from. the amount of oxygen present. The 
_ calorimetric calculation of the temperature according to Bjerrum’s specific 
heats gives, moreover, too high values because the heat losses, arising in 


_ flames from radiation and conduction, do.not enter, The arguments do not 


affect the deduction of temperatures. from, the water-gas constant, though it. 
| might. be thought that the. components of, the water-gas reaction might not 


in equilibrium in the, flame either.;.but optical and thermoelectric tests 


gare | the same values for gas Charges differing in composition ratios, .. 
‘Note, added by F. Haber (Ibid, p. 670). —The two. chief results of. the re- 
. eeurch are thatthe oxygen is not, in the inner cone, in ‘equilibrium with the COs 
and CO and that the composition of the mixture of ether (or benzene) and airis 
not the same at the base and at the apex. The relatively denser constituent | 
becomes.concentrated. near the apex... This peculiar feature has further been. 
investigated by Haber and Y. Kauko by preventing .all penetration of alien 
- gas into the cone. The benzene remained concentrated at the apex, whilst 
the hydrogen (in the hydrogen-air fame) bécame impoverished at the apex. 
certain de-mixing takes ‘place in the 
the side, ‘the heavier near: ‘the apex: 


456. Combustion in the Inner Cone of the Bunsen Ubhelohde 
OQ. Dommer. (J. fiir Gasbeleuchtung, 67, pp. 757-165, Aug, 1; 781-787, 
Aug. 8, and. pp. 805-810, Aug, 15,1914. Chem. Zentralblatt, Il. pp. 1879-1880, 
- 1914.)-—In all. gas-air flames. investigated the dissociation-equilibrium both of 

CQ,,and_ of aqueous vapour is not found established immediately. above the 
inner cone.and the equilibrium is most incomplete in CO-air mixtures, Using 
stoichiometric mixtures the thermodynamic temperatureand the thermo-couple 
temperatures differ. by 500 deg, in the CO-flame, by 200 deg. in the CHg 
‘flame,; by 180-deg..with acetylene, and by about 70 deg, with hydrogen and 
coal-gas flames. About 20 %.of the, CO-oxygen mixture escapes _unburnt 
from the inner cone, and.begins to,react only outside that cone, the reaction 
being trimolecular and tanch slower than on the. surface of the cone, , The, 
equilibrium. i is--very much More quickly established when the air is. rich in 
- oxygen.or. when the. mixture. i is preheated, because the velocity of ignition is 

increaséd;; platinum and incandescence burners also Catalyse the combustion, 
The measured temperatures (thermo-couples) do not at all agree with Pier’s 


 @alorific' and Specific heat valuesin the case of CO-flames ; in the case’ of the 


hydrogen’ flame; the difference is only 4 %. For this ‘treason probably the. 
hydrogen flame is, against expectation, hotter than the CO-flame, and mixtures 
of coal-gas and hydrogen give hotter flames than coalgas-CO mixtures,: The 
addition of '7 or 10 % of water-vapour increasds the velocity of ignition of 
CO-flames threefold; with 1 % of. water-vapour the temperature of ignition 
is lowest. ‘Methane is incompletely burned inthe inner cone’; some methane 


is: probably formed in the first combustion of acetylene and ethér-flames and 


escapes as such from the cone. The aureole can in CO-flames be observed — 
at temperatures’ 600: deg: ‘below ignition probably due: to an after~ 
VOL, X1xX.—a.— 1916. 
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406. Flaines. _A, Reis. (Zeits. Phys, ‘Chem. 88 pp: 618-568, Oct. 18, 
1914)—General considerations on flames based upon the assumption of 
Haber that a purely thermal definite emission and absorption of light and 
a definite velocity of reaction are characteristic of all gases of definite com- 
position and temperature, and an account of further experiments on the 
introduction of simple, inert cémponnds (ammonia, cyanogen, etc.) with 
flames of pre-mixed gases (Bunsen burners) or split flames (Tectu, Smithells). 
The concerns in part flames es Of animonia-oxygen, cyano- 
gen-oxygeri and cyanogen-air, the quantitative reactions ‘in’ the ‘inner “conts 
and intermediate gases (between the two cones) ‘aiid the spectra of the: sepa- 
rated zones ; “photographs of these new spectra (Hilger quartz : | 
are teproduéed. Ammonia-oxy pens ark n 
mediate zone above the cone are: 1'mmi. above, 1680°; min 1670°} 10 mm. 
; 88'mm., 1000° ; 63 815°. The decomposition of the aitimonia in 
this ore fe nét thermat’ in nature, and the velocity of the reaction deécr 
suprisingly little on cooling’; this also holds for the intermediate sone ifi the 
cyanogen-oxygen flame, and the cases would be analogous to that of thé 
inner cone of the Bunsen flame, from which the intermediates 
the condition ‘of water-gas as equilibrium. “The products’ of 


in’ the'inner ‘cone’ of the cyanogen-oxygen flame being diatomi¢, the’ flame 
différs from others ; it has an ‘unusually high temperature and its spectrain 
resembles that of thé ‘carbon aie. Inthe presence’ of an ¢xcéss of 


oxygen, 
the “spectrum” is’ discontinuous “(water-gas) ‘when: there: ‘is ‘excess ‘of 


by a study of the acetylene-oxygen flame, in which carbon vapours (probably : 


molecules of many ators): appear. “The spectra’ of “burning |iydrocarbo 
(Eder spectra)and ‘certain’ hitrogen' spectra only appear ‘aétual’ 


bustion } thé’ water-gas spectrum, on’the other hand, sents in” ‘to’ 


be’ emitted also bythe intermediate gases ; but the co-ordination 


spectrum requires further investigation. ° It has to be borne it mind’ that the’ 


Pliysik, 48. 8. pp. 1118-1121, Feb. 1, apparatus shown in 


~ 
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¢ 
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carbon bands] and ‘cyanogen spectrum me intense. So fart a$'the intro- 4 
hydrogen into the flame cates, the presence of water-vapour a 
does not appear to afféct the light ission of the cyanogen-oxyge ‘flam 
As regards the co-ordination of the spectra and ‘certain compounds, only one 
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‘These. areas follows :--(1) Explosion of 15,000.kg, of dy 


earth. .A silent tegion follow 
‘counted for. 


Proc, 18. 6. pp. 988-960, various investiga- 


in, the. case of. volcanic. eruptions. and, 


deviations have 


partly. regular, partly irregular. The source sound is always 


surrounded an.areaof regular or irreg shape, where. the. sound. is 
heard, everywhere, but the source is far from. being always situated syn 
in. this area, and the dimensions of the. latter are, not. even in the 


first place determined by, the, intensity. of . the sound, An many .cases..a 


second. area. of: audibility occurs, separated from the first by. a region, where 


pid Sometimes. this second, area partly surrounds, the 


Sometimes, it consists only of isolated spots, It can he said generally 
the. smallest distance. from the. source of sound for this second area 


is uspally,much, more than 100,km.,.and that, the. intensity. of sound, at “this 


smallest distance. is_no smaller, than at, the outer -border,..of .the first area 
of soley, which is much nearer to.the source of sound, , These facts are 
diagrams of seven different, cases which have. previously been 


at, Farde in. Westphalen,,Dec,.14, 1908 [G.. yan der. Borne, Abs. 106 (1911)]: 


of 25,000. kg..of dynamite near..the Jungfrau.railway, Noy.. 


on Dec, 7, 19 


ee eruptions of the volcano Asama.in Japan, 
25, and April 4, 1911 (F. Fyjiwhara), (4). Explo, 


losion ¢ 200,000 kg, of gunpowder in a. iener-Neustadt on 

June 7, 1912 [J. N. Déer, Abs. 1295 (1914)}... 

"Pwo Chief lines have been followed in the to 
way, now quite old, ascribes. the, abnormal. propagation. of 


to the influence. of Variations temperature and wind-velocity i in, the. super-. 


posed, layers. of air in the atmosphere. .It is easy to see. how, by coal: 
suppositions about, the vertical distribution, of wind-velocity, pect 
ey eee especially the silent region, may, be ed, 

e influence of temperature, which decreases upwards, i is,a See of the. 
velocity of sound in the higher regions, thus causing the sound rays to curve 


Upwards. from, the earthy», A horizontal wind in the direction of the sound, 


and with higher vel ocities. at higher. levels, ‘may, counteract. ‘the above 


Betas aes nd ov: me it, so tur rays down to. the. 


von der Borne. He supposes that the appearance of silent regions, in some | 
cases at least, may be due to the change in composition of the atmosphere, 


the partial pressures of the 


constituents of the atmosphere. If no mixing by convection currents 
occurred, ‘each of the gaseous constituents of the atmosphere would form 
an atmosphere entirely according to its own laws. In consequence of this 


ARES 
é 1 
ag 
ihe 
a 
2 
‘ 
fy 
2 
. 
4 
hy 
Lae 
. 
ies 
x 
cs 
- 
Pas 
4 


generally known, must gradually begin to predominate. The convection 
currents alter this state of things only so far as the lower atmosphere (the 
troposphere). is concerned, Above 10 or 11 km. (at least in the temperate 
zone) little con atid above this level thé change of composi- 
tion is. expected to begin. Also above that same level the fall of temperature _ 
3 


dment of Antwerp, Oct. 7-9, 1914 ;. 
- Sea, rey 17 ; (8) bombardment of German positions on ‘the Yser by Bri 
naval gutis, Oct. 18; (4)-heavy fighting oni’ the ‘litte, Ostend-Nieupo 
Octi/22 ; (5) heavy fighting’at the Yser canal, east of Ypres:and soath of) 
Lille; Oct; (6) bombardment: of German artillery in Flanders by. 12-in. 
British naval guns,:Oct. 28; (7) severe: attack of Germans on Ypres, British. 
naval guns: in action; heavy fighting at Dixmuiden, on ‘the’ Lys, and. at 
Messines ;:(8) naval battle on the North Sea, Jan: 24, 1915: These cases are.. 
illustrated. by maps and an-elaborate table'of the meteorological conditions at. 
the times in question. Reviewing: these cases, the author notes that the. 
wind and. temperature with height leads us::to expect an asymmetry with 
respect:to:the source of sound: and:‘a difference: between two mutually 
perpendicular directions; and permits of all-kinds of distances..- The physical. 
explanation, onthe other hand, requires complete symmetry with respect to. 
the source of sound. It is found that the outer limit of the silent region is only. 
theory, although there is not absolute proof of this. In favour of the physical. 
theory it must be noted: that the border-of. the silent region has-been always’, 
at about-160.km: from:the probable source of 
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THEORY, ELECTROSTATICS, AND ‘ATMOSPHERIC ELECTRICITY, 


“469. Electric Energy Density and Wave Conditions in Electrically Unexcitable 
Bodies. K. Uller. (Phys. Zeits. 16.pp. 409-414, Nov. 15; 1916. }—A mathe- 
matical paper which cannot be abstracted. The electrically unexcifable 
podies ‘are those (metals and mietalloids) in which the real ‘part of the 
_ “exciting coefficient” e(which called 
turns out negative.” 


G. Oddo. (Soc. Chim. Ital., Gazz. 46.'1, pp. 895-412, 1916.)—The author: 
discusses the various views which have been expressed concerning the rons : 
_ of atmospheric electricity, this being connected largely, if not entirely, with. 
the presence of water-vapour: “The molecules of the latter, being raréhed: 
or ‘diluted state, undefgo’ spontaneous ionisation in thé. same way as do 
electrolytes in dilute aqueous solution ; the ionised aqueous vapour of the 


atmosphere acts, therefore, as of the second class. In com- 


parison’with this source of ions, all other sources, such as the actions of ultra: | 
violet radiation from the sun and of ‘substances, 
mast: ‘be regarded as subsidiarye © 

the specifie the tir; the humbly of contained: 

in gm.-mol. of a’'gas, andthe number of ions. formed from 100 mols: of’ 

water at’ different temperatures, the ‘ionic concentration is calculated for. 

various temperatures and: pressures. een of temperature diminishes ‘the- 


proportion of water-vapour in‘the air, but, starting from 82°, increases. its’ 


dégree of ionisation. The calculations now made show that the ionic con- 
centration, C;, is highest and approximately constant between 5° and 
remains high even at —10°, but diminishes rapidly between —10° and 20°, _ 
in spite of the rapid increase in the degree of ionisation ; it is also high at 25°, ' 


decreasing rapidly at higher: temperatures, and becoming virtually zero° at 


82°. ‘With varying pressure, the ionic concentration changes ‘nearly in’ 
accordance with Boyle’s law, p.C,==K. ‘It will be seen:that the ionic con-: 
centration of the atmosphere is at its maximum for those conditions of tem- 
perature which are most suitable to animal and vegetable life, and it may be 
assunted that the latter constitutes a true indicator of this ionic concentration. 
At 15° and a pressure of 760 mm., 1 kg. of moist air, occupying 778°4 litres 
at 0° and 760 mm. in the dry state, contains 89 x 10~“” hydrogen and hydroxy! 
jons, and such marked ionisation would lead to the supposition that many 
- processes of oxidation and reduction, occurring in contact with air, are 
electrolytic in character. A number of natural processes of the inorganic, 


_DISCHARGE AND OSCILLATION 


True Absorption of Canal Rays. W. Wien. 4. Physik, 48. 8.. 
1089-1007, Feb. 1, 1916.)}—In the absorption of. canal rays a distinction 
must be made between the enfeebling of the bundle of rays by scattering and 
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‘called trae ber the rays: their ‘and: with: it ‘their 
characteristic’ properties. “The true absorption of ‘canal’ rays’ is Of especial 
interést, because, being the action of a certain kind of collision’ of particles ‘of 
matter, it gives ai insight into the mechanism Of the whole molecular theory. 
It is very difficult to observe the true absorption-by the photographic method, 
_ but it is found that the observations can be satisfacto e by measuring 
* the heat produced. The thermo-element employed, and the method of | 
carrying out the experiments are described in‘ detail. In spite of the — 


sei deviations shown in the results obtained, it is quite \elear that the absorption _ | 


coefficient is not proportional to-the-pressure.—The probable sources of — 
error are considered. Tables are given showing the“absorption coefficients 
at different pressures in nitrogen and in oxygen. Os AE. G. 


462, Arcs between. Non-vaporising Electrodes. J. Mackay and 
C. V. Ferguson. (Frank. Inst., J, 181. pp. 209-216, Feb., 1916.}—In this _ 
note the author indicates briefly the dine of some experiments, to be more 
fully desctibed later, made during an investigation of the rectifying prog : | 
of gases.” Langmuir's work [Abs. "726 (1914)] upon the emission ‘of electrons: 
from an incandescent filament in vacuo has' beetr extended to gases’ at 


hours. between 2600° and g200° K., 


and there appears to be no more loss of material than can be accounted for 
by the normal rate of evaporation of the tungsten at these temperatures. If . 
the pressure of the gas is of the order of several cm. or higher there is no 
trace of kathode sputtering. The reasons for its absence seem to be: (1) 
elimination of high kathode drop by a uniformly highly heated electrode, 
and (2) a comparatively high pressure of gas, which lowers thé kathode drop, 

by lessening the mean free path of the impinging positive ions, and also lowers 


the rate of evaporation of the hot metal. ~The hot kathod@ used could be 


heated by a current of 20 amps. to 2800° K.; the anode was large. The voit- 


amp. characteristic of hydrogen was of the ordinary form showing an unstable _ 


portion when’ the: discharge changes with increasing current’ front an almost 
invisible glow toa very concentrated’ arc. “Other gases such as nitrogen or 
argon did not show such’ well-defined points’ of instability. 1f° the 
characteristics of the arc are affected’ to any extent by the evaporation of | 
electrode material; as has been supposéd with ‘carbon ‘and tetioneae 
“point metal electrodes, it should be expected that: strikingly different r ; 
would be obtained with the tungsten arc. Since such differences have not 
been found, and since many arcs have shown no spectroscopic evidence of 
the pressure’ of tungsten, it would aia that rapid evaporation plays no 
necessary part in the Conduction. With direct current the nature of ae 
anode had no appreciable influence. 
Oscillographs are given the acc, arc in rogen 
argon, and ait. Ww. 


468. Negative w. Hull. (Phys. Rev. ‘141-148, 
1916. -Paper read before the. Am. Phys. Soc...Oct: 80, 1915.—When 


lectrons fall on a metal plate in vacuum, they cause the emission of secondary 


électrons (é-rays).. This: emission’ increases with the velocity of the bom- 
herding valoe: of the'velocity,, above: ‘which the 
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metal. plate loses ¢! instead of gaining them. If the pri electrons 
come from a, hot f and their, velocity is due to the voltage difference 
between the filament and itis possible that increased. voltage .may 
‘cause a decreased current;to: the plate, Under these. conditions the . system 


2h 


Bas 
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the opposing potential, and..so it is» necessary-to provide, a.third, perforated 
conductor, more. positive. than. the. plate. to. catch the. secondary. electrons. 
1 shows the: characteristic of a. tube. of. the kind referred to. The 


“Anode 


the meta used to, obtain. 10,000- 


Be undirectional pulse, and a form 

tion. ':The-objéct: of the experiments mathematical” is to 
determidé whetlier itis .possible to. obtain ioscillations of :the‘last .two types 
by means of :mercury-vapour ‘tubes. Preliminary ‘experiments! ‘with 
volt supply gave negative results although irregular pulsations were obtained. 
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by 
oscillating:arc! is given!-by P == + + K)], whete or the 


ratio-of the: time: during -which ithe tube is ‘ih! @ conducting? state to thé 
time during which the:tube’is in a non-conducting) state!ansd: 


are: ithe: instantaneous: condenser e.m.f.’s at: the ends of the periodsii: and 
The: oseillations: are stable if the mean value: of: the-supply current is 


greater.than value’ with short-circuited: arc # constant 


supply voltage: be used: and: if the supply voltage: is: greater than: 


Es. 


Yo. 


current almost instantaneously, as otherwise the current will 
- Critical value for a period enough to. cause. the 
Froti these facts it is argued that to obtain stable oscillations 


voltage must be not less. than. several thousand volts; that the series-indue- 
tance must be .not Jess than, several henries, and, that the ratio.L/C, ofthe — 


conditions meeting these 


ag nearly as possible and with a supply pressure of 4000 volts were again 
found to have negative results as it was not possible to. increase the ratio 
L/C sufficiently to give steady oscillations with the available supply voltage. 
It was found that steady oscillations could be obtained with a mercury-. 
vapour tube: with twocHg kathodes Ky:and: Ky and a:single iron-or gfaphite 
anode.A, the being connected ‘across'the:two - 


kathodes as:shown in :the: The oscillations generated were of: variable 


amplitide and the: frequency: ofthe. amplitude: variations 
bility. The: tatio: L/C: was:taken: between ..and:10* with: capacities 
ranging’ from .0°002:to 00002 mfd., and the supply! was “given: by 2:4000-volt 
génerators: The:valnes.of:the series inductances: were by'L,; and: P76; 
and 0°21: ‘The:oscillations protluced had frequencies — 


ratigitig. from 60,0000 to'80,000: cycles: per ‘sec; andthe ‘high-frequency 


output was about 50 watts with 88 ohms in the oscillate branch. The 


odciflations pass diféctly between the two: 
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Sensitive Photoelectric Calls: Kunz and ‘Stebbins: 
Rev. 4. pp.02+66, Jan.,; 1916.)—In view of successful employment ‘of 
 alkalihydride photoelectric cells to stellar photometry PAbs. 1827 (1918))} 
several new:forms.have been tried. The final form consists of a ‘glass ‘bulb 
8'4cm. in diam: containing a small Pt kathode and am anode consisting of-a 
-Pt 18cm. in: diam., the stalk of which passes: through’a ‘Pt cylinder 
whose function»is. to. lead: surface and electrolytic: currents of ‘the glass |to 
_éarth.. The :sensitive ‘surface consists silver mirror kathode whichis 
cooled by ice, while an alkali metal is distilled on to it in a thin uniform 
layer. Pure hydrogen is then admitted, and the pressure so adjusted that : 

-800 volts produce a uniform glow. The hydride is formed in a few seconds, — 
Rubidium gives a reddish layer, and yields the best results, especially with 
-meon instead of hydrogen. Ethane, ammonia, and acetylene give very 
sensitive layers, which, ee: are not stable. In the rubidium-neon cell 
the current is to No current values 


448-440, Doc., 1915.)}—It is cammion practice express the damping 


_ factor of a galvanometer as (0,/6:)"*, where 6, and 0, are the first positive and 
negative throws. In fact the damping factor is (6:/0;)*/T, where f; is the time 
taken to attain the throw @ and T is the damped period. These two values 
for the damping factor are not equal unless ‘the middle term of the equation 
of motion K6 + a6 +50=Ovanishes. The ratio x of the latter to the former 


values for the damping factor are worked out ‘and the following values 
obtained in terms of 01/8 


with: ‘variable oscillograms being described photographically bya 


“ALTERNATING: CURRENTS ‘AND MAGNETISM, 


Gesell, Verb. 17. 24. pp. 452-468, Dec. 80,:1916.)—Starting with Born'and 
Karman's space-lattice theory the author obtains an expression for) the | 
Magnetic moment and, on applying the Lorentz-Wien theory of collisions; — 
for -the:\specific susceptibility, —The results on this theory for Pd and Pt 
are then:compared ‘with those obtained by Onnes and Oosterhuis; con~ 
| sidered that:the theory correctly explains the: general behaviour quali- 
tative sense although it is only a first.attempt. relation between resistivity 
408. ‘Lord Kalpin and, Terrestrial Magnetism.. Chree.. (lost. Ek Bag, 
64 pp. 405-425, March 1, 1916. . Kelvin, 
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progress and utilisation of our knowledge of terrestrial magnetism. . Of the 
outstanding problems special attention is devoted: to secular change, solar 
diurnal variation, and the phenomena of magnetic disturbances. The secular 
change .is, shown, from, 1680-to 1914. In the discussion of diurnal. variations 
comparisons are shown graphically between the diurnal inequalities at Kew 
and those from the results of the National Antarctic Expedition, the. 
. plotted .as. vectors. for each hour of the. day, . showing. separately ) 
the values for selected. quiet days and all days. An interesting difference — 
een the two records is that the azimuth of the force producing the 
difference between .quiet and all-day phenomena at, Kew is -practicall 
constant at 64° East of North, while that for the Antarctic swings roun 
through all azimuths during the 24 hours. It is also noted that the azimuth 
of the non-cyclic effects in the horizontal components at Kew, treated as 
a vector, comes pe dicular to the azimuth of 64° East found for the above- 
\entioned effect. | A long discussion is given of the phenomena of magnetic 
chiefly with respect to the as indicating. 


é 


Zeits. 86: pp. 678-675, Dec,:28, 1916.)—This article: discusses’ the resistance 
of the human body: from the medical ‘point of view. The conductivity of the 
_ different tissues and of complicated arrangements of these tissues must be 


taken into account,and the author ‘endeavours to give reasons in explana- 


tion: of the fact<that »with ‘high-frequency treatment,‘ currents of ‘miore 
‘than: 8’ amps.can- be:-sent) through the body without injury, and this is 
supposed to be due to the absence ‘of ionisation and of the dissociation 
of any salt solutions. The article is intended to set forth the principles on 
which suitable: medical treatment 


tecnica, 8) pp.126-188, March 5; 1916.)}—This article: is.a critical review of 
_ the X-ray apparatus employed in Italy and abroad for war purposes, The 
author states that apparatus of medium power is mostly employed : power- 
ful appartus is too expensive, too heavy, and difficult to transport. “A general 
review of the different instruments constituting an X-ray apparatus, with . 
a discussion of their merits: and inconveniences, is given. ‘The teaséns for 
the adoption of induction coils and interrupters instead of ordinary trans- — 
formers and: alternating current are explained. The author considers that 
the solution of the two fundamental problems in the production of X-rays, 
namely; the increase of the efficiency and the elimination of the inverse 
Currents; will probably be given by a tube with thermic ionisation, derived _ 
from the Coolidge type. This tube 


we acts ri yasavalve. 


ay 
TAS 
4 
A 
ag 
ite 
a 
in 
Be 
“hia 
a 
tg 
$3: 
AL 


CHEMICAL’ PHYsics AND: 


mie WD Harkins 


System’ and’ Prop ‘ne’ Elemen | 
4nd ‘R. E. Hall. (Am. Chem. pp. 169-291, Feb,, 1916)—The 
authors have evolved a periodic graphically ‘fhe: Felatio nis 
between the main and the sub-groups ‘of ‘elements. The henits are 


arranged in the exact order of their atomic numbers and there are no blanks - 


fot unknown elements not corresponding with atotnic numbers as determined ‘ 
: pd roped work on the X-ray spectroscopy of the ‘elements, The elements - 

also plotted according to their atomic weights, so that the isotopic forms 
of an element may be shown graphically on the table, fe the alpha and beta | 

- . @ecompositions of the radio-active elements plainly d oth the zero 
represented eighth groups fit naturally into the system. tt table may be best 
P. 3 

T. H. 


88. pp. 428-450, Oct: 6, “paper (Ibid: 88. pp. 541-574), a 


general formula: of. the gravitation: type was deduced. 


molecular attraction, F ‘The-second ‘paper 


and. compares, the, with observed walues 
 formuala.is found to hold, if the centres of the-atoms be:accepted:as centres of 


attraction ; in that,case the molecular.attraction would:be 


_ where r-and 7 are respectively the, distances between molecules and their di- 
-ameters and b is a constant. This formula leads to\G,/W,« =consty whtereC; 
is that portion of the. molecular specific heat wanted: for overcoming the mole- 
ular attraction, and'W; the ianer latent:heat, whichaccords with experimental 
‘determinations if the theoretical values:be taken ‘for the constant; for 
monatomic (assuming tetrahedral grouping»of' the :molecules); and: 168 for 
polyatomic substances. Further complex formulz for the heat of vaporisa- 
tion: are shown to.agree with accepted data even near the:critical points. From 
these equations the constant,k may be calculated; 4 is the greater; the smaller 
stances (the, common: gases, mercury; methane; hexane; ks: 
is approximately constant;; for. many.others; however;comprising most of:the 
inorganic substances (Cl,,1, Br, organic. compounds, conteining these) anilines; — 
S, HsQ, PCls,.H NOs) there is no. constancy at allio: These latter 
stances are.probably associated: or anomalous in other respects ;:that: would 
have to. be..proved before the validity, of hese-laws: could -be.ateepted.:: If 
valid, however, the molecular attraction between equal,volumtes ofianysub- 
stahces would, be.the same,.and, that: would: point ito common: original 


of . all: the; elements yd od zidedoiq 


473. ‘Mruclure of ‘Slimy "Crysialli “2. 
ant , 48. 6. pp. 725-769, Dec. 7, 1915.)}—The author discusses at great | ee 
the behaviour and properties of liquid crystals. He distinguishes three 
_ Classes of such crystals—namely: (1) gluey liquid ; (2) slimy liquid; (8) 
_ drop-forming liquid. The original pages should be referred to for details 
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pp. 461-478; Oct. 6;1914.)—Continuing his experiments (Ibid.:88. ppi:108-127) 


withthe same materials (Pd+wires, palladium black) and’spotigy-Pd; molten 


metal-at:100°: to) 1600° ©:).and: the same apparatus;'how bétween 186% and 
and: abepressures from 1-to:760:mm: of Hg; the authorfinds'thatthe 
ig roughly proportional, within the temperature: limits stated; 


4 sien not upon the exposed surface aréa, and’ would therefore be a 
solution phenomenon. “The isothermals for compact Pd and for paladin 
k and spongy - Pd are similat though not identical, and the character of 
the metal (the mode of preparation of the specimens 3) has some influenc 
Above 100°, however, at any rate the hydrogen séems to be simply absorbed 
the black. metal ot sponge; below 100° surface absorption plays’a con- 
able part. The phenomena ‘would be in accordance with the assumption 
re finély-divided Pd (black and sponge) i is made up. of different proportions 
of the amorphous aiid the crystalline metal, which have different powers of : 
holding hydrogen in solution. On the other hand, the absorption isobars and 
isothermals of the system Palladium-bydrogen do not support the view of 
and Holt. and of that an enani omorphic. transition of P 
Haber: (Zéits Elektrochem. 20: pp. 488-485, Aug: 1, 1914.)—The continued 
experiments concern in particular the effect of illumination, by’ # cant < 
or apparatus..is: joined. to a. Gaede .pump 


vapour, pressure very low. The, other: reacting substance. is thecliquid alloy 
K-Na,\which dripsifrom.@ silver, capillary ; below. the outlet.of the capillary 
is.a ring of connected.to an electrometer. The, whole: apparatus is 
wrapped with tin-foil, except a. window through which ithe Jight can fall.on the 
drops of metal...Neither the dripping, nor the escape ofthe thionyl alone 
affected the.electrometer in the dark ; a. slight discharge of. the electrometer 
wasobseryed, when, the candle was approached, and. the effect increased 
rapidly. as the. temperature of the. (originally. cooled) -cell: rose, The sum.of 
the two:single- effects (reaction and light) was only one-tenth of the combined 
effects with candie-light, bnt:half.of the combined. effects with arc illumina- 
tion, Experiments, were also.made with the metals Cu, Ag,Al, which had to 
be heated te show any emission of-electrons,,.: This. cell was further provided 
 withia-device: the metallic cap, (heated by a coil), clean! during the 
 @xperimentswitb iodine: or: hydrogenchloride -by :means small-electric 


CHEMICAL PHYSICS ‘AND ELECTRO-CHEMISTRY. 17] 
4 

7 libtinm with hydrogen atoms, both in the gas phase ar ! a 
Pd, and Hetiry’s law would hold strictly for atoms as . 4 

The dissociation constanf of hydrogen calculated in this connection remained : 
practically constant between 800° and 820° (values ranging from 102 to 112), ; 

but was smaller at 188° (25): The equation above given does not hold for a 

higher ‘pressures and does not explain the peculiar isothermals of Troost and a 
Hautefenilie and of Hoitsema (determined in the seventies and nineties), i 

[ome : the tube cap be cooled Dy alr. SO 2S 10 keep the 


device ; the latter; however,-was not'really required. The metal was 
- to? 16 volts, positive or negative. :Aluminium showed no discharge of the 
electrometer below 160°; when iodine: vapour ‘of +-19° was admitted’by 
turning a tap ;-at.180° the effect became distinct ; ‘at 240° it was very strong, 
especially when the metal was charged ‘negatively. With’ positive , 
discharge ‘lost. its unipolar character. B. 


Prepatation Of mondy's Gold ; of For 
Substances: K. Hie Anorg. ‘Chem, 91. pp. 145-186, Feb, 16, 
colloidal “gold” solution of Zsigmondy, in whose laboratory: this 
Fesearch was carried ‘out, is ‘prepared by mixing 6 gm. of 
dissolved in litre of purest, ‘water, with K,CO; and with from 8 to cm? 
ormaldehyde solution. "According to Tammann the spontaneous 
fisation, i.e. the formation of a colloidal solution, depends upon the ormatin 
ctystal centres or nuclei ‘(this power he designates. by KV, Ja and the 
‘rate of advance (K.G. temperature, etc., and the. presence. 
substatices influence these factors. The author studies. the water (for. phd : 
nicroscopic examination), and the solutions before and after adding the’ 
formaldehyde, éxamining the influence of many, colloids (several oils, fats, . 
Soaps, gum arabic, SiO,, etc.), and. of a very large number. of 
electrolytes, some of which (alkali halides) act in ‘the first instance favourably 
onthe formation of nuclei, but may, like colloids, hinder it in two. ways, by 
uniting with the gold particles, and. by their carrying electric charges (ferric 
oxide). Some otganic compounds | reduce the gold before addition of the 
formaldehyde. ‘The concentrations of electrolytes, required to. cause coagu- 
Jation, are likewise tabulated, The protective colloids, gelatin, sodiam soaps, 
ind protalbate, sulphur, stannic acid, silicic acid (the latter especially if 
“aged,” when probably contaminated with. organic matter) prevent, the 
formation of nuclei, particularly at certain concentrations ; in smaller concen- 
trations they may cause turbidity, which disappears on adding more colloid ; 3 
that moment the number of nuclei is a minimum. Always injurious are 
the ferroys and ferric potassium. cyanides, and slightly so. the celigidal 
metallic oxides: (Sa, fe. this ‘Feason, probably, ordinai water is 
‘H. Schuyler. (Am. Electroctiem: Soc., Trans: 28. pp. 207-216} Dise., 
216-220, 1915.)Experiments, two runs of about 4 hours ‘each, made under 
ordinary working conditions, ona 2-ton Héroult furnace of the ters 
Engineering Co., especially to determine ‘the heat losses due to gases’ 
from the two charging doors and the tap-hole between them (first run) : 
the heat-losses ‘by conduction ‘into the electrodes and 
(second run). “Sheeét-iron flues were: fitted over the doors’ and’ tap-hole, 
thermo-couples were pressed tightly against the three graphite electrodes 
(three-phase), and the cooling water temperatures were taken; the jackets 
are-on the top of the roof. «Little gas was generated, buitthere!.was ini in: 
draught of ‘air ‘through ‘the badly closing doors. The average heat” losses 
amounted to 12°5 % (doors and tap-hole), and 78 % (electrodes) of the power 
put into the furnace; the former loss might have been reduced considerably, 
the latter hardly, In the discussion, C. Hering and L, Addicks criticised 
the flues, which acted as chimneys, and the electrodes, which they considered 
too large; J. Richards didnot consider the ‘losses unusual.” ‘The 
_farnace' had ‘been used for four Uso 
VOL. x1x.—a.—1916., | BAR EOF 
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Dischier, and Maksimenko. (Russian Physico-Chem. Soc., J. 467 
pp. 1847-1865, 1914.)—When a current density of 2-8 amps.jcm? of’the anode 
surface,-and a fused’ mixtore containing about: 40‘mol:' % of ‘aluminium 
fluoride are employed, and alumina is periodically added to 'the® mixture; 
the extraction of.Al may be.carried on continuously for a long time, the yield — 
approximating to that obtained in large industrial plant. Aluminium may be 
prepared from the simonite found in the Urals, the mineral being conyerted. 
first into the oxide and then into the oxyfluoride, ALOF,, which is found to. 
be more suitable than tthe. in the electric furnace... 


Burkser. (Russian Physico-Chemi. J. 47. pp. 1915.)— 

The apparatus employed consisted of an electroscope with Al leaves, ay. 

in most ¢ases were charged positively to about 200 volts, By means of a 
scale and mirror, the rate of discharge was measured, first in presence of the 

stibstances to be used in the reaction, and subsequently during the reaction. 
(1) Reactions in which no gases are evolved : with thé neutralisation of con- 
centrated sodium hydroxide ‘solution by concentrated sulphuric acid, the 
oxidation of concentrated sodium sulphite solution by permanganate, and. 
the’ oxidation of alcohol by potassium dichromate and sulphuric acid, — no, 
ionisation was observed. With potassium ferrocyanide and hydrogen 
peroxide, or ammonia and nitric acid vapours, or ammonia _ and COs, feeble’ 

_ idnisatidn occurréd, and with ‘ammonia ‘and SO, marked ionisation. With. 
ainmonia’ and hydrogen chloride, evolved from their concentrated solutions 
placed on the bottom of the containing cylinder, the ionisation was inten: ‘ 

the dispersion of ‘the-charge proceeding at the rate of 10 voltS per min., and 

‘the effect being observable more than an hour after the introduction of the 

solutions ; when. the electroscope was charged neg: 
considerably less marked. 

| (@) Reactions. in which gases are evolved : no io with: 

sulphuric. acid and sodium carbonate or sulphite. solution, quinol, and. a 
mixture of sulphuric acid and permanganate, or concentrated. solutions of; 
sodium hydroxide and ammonium chloride. Tonisation . occurs) with’ the: 

‘reactions. between sodium amalgam, and. water, and» between. potassium. 

ferricyanide and barium peroxide (1 volt per min.): ‘The. ionisation is more: 

‘marked ‘with formic acid and sulphurous acid, calcium and-water, and. during? 

the first-8 to 5 mins., during which the sodium acts. on the water present, - 

with sodium and 96.% alcohol. . Intense ionisation occurs in the following: 
reactions: the combustion of sulphur; dilute sulphuric:acid and -zinc,: 
10 volts/min., but somewhat. less with a negative charge ; dilute sulphuric,. 

_acidand magnesium, 20 volts/min. ; zinc dust and hydrogen peroxide solution, 

20 volts/min. ; ; addition of water to-calcium carbide, 10. volts/min,, but less’ 

when the carbide is dropped, below the surface of the water ;. potassium. . 

‘nitrite and ammonium. chloride, 20 volts/min.; sodium hydroxide. solution 

and aluminium, 20 volts/min. ; of Aichromete ona, 

heated quartz dish, 25-80 volts/min.. 
With discontinuance. or retardation of. ‘the; culation. 
exhibits weakening, which is at first rapid, but proceeds more and more 

_ slowly, and in some cases, such as the decomposition of ammonium dichro- 


mate, occupies more, than, an hour.. With mineral. waters. and the. | 


evolved from them. it to: determine 
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equilibrium with its decomposition ‘products, and.any reaction between the — 
gases and.the-salts of the: water or-the walls of the vessel at: amend." The: 
results. show)also: 


Relation ‘between ‘Atomic Weights a | Velocity ovement the 
pres of Elements at their Melling-points ; gating ‘System of the Eleme: a 
B. vy. Weimarh. (Russian Physico-Chem. Soc., J. pp. 481-489, 1915). 
—The author has constructed three curves, each of which has the atomic 
weights of the elements as abscisse, the ordinates being the absolute melting- 
ae bree: T,, TJA, and ./(T,/A) respectively. The greatest regularities are 
| by the last two of these curves, and especially by the third, the 
which are. proportional to the intensity factors. of the. 
| atomic motion at the melting-points. | 
‘The’ curves lead to interesting conclusions concerning the. position. 
‘hydrogen in the natural. system of the elements, | Ramsay, among others, 
considers that this element is to be regarded as the first member of, oe halogen. 

7 group,. ‘and Biltz [Abs. 1601 (1911)] states that.a study of his curve renders: 
such a position for hydrogen inevitable. The possibility that other elements. 
' may yet be found between hydrogen. and helium, cannot, however, be. over-. 
looked. From the value of ,/(T;/A) for hydrogen and the position of. Oe: 
lattet « on the curve, this element approaches those capable of existing under 

| ry conditions in both the metallic and non-metallic states, .. . 

“Jf the values of A and T, are. known and the position of the. element : in. 
the periodic .system, it is possible to determine, the. magnitudes. of many, 
properties of the element at the melting-point, and. also, if 


_ Newbery and J. N. Pring. (Roy. Soc., Proc. 92. pp. 276-285, March’ 1, 
1916:)—Metallic oxides have béen' ‘heated to temperatures up to C. i in 
dry hydrogen at pressures'up to 160 atmos. ; metallic sodium being used to 
reduce the pressure ‘of ‘the ‘water-vapour produced: fo a& low a limit as 
possible.’ ard MnO; were reduced to the metallic state, while oxides” 


of U, Ti; and Ce were reducéid'to’a lower’ state of oxidation and never’ 


to ‘the metallic state.» Al,Os;° MgO, ZrO,, and ThO,; were unch 

The ‘samples of Cr arid'Mn’ obtained appeated to be much purer than’ 

prepared by “ahy previous ‘miethod: "The metting-points ‘were obtained 
‘method, andthe ‘valtie found'for'the Mn was 1280° + dnd for 


almost identical with those of “CeO; was 


clallogeapey: of 5 Steel: for US.A: Navab 


(Amt. Inst,.'Mining »Eng., ‘Bull: No. 110.. pp. 875-400, Feb., 1916.)—In its* 
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for gun: forgings the ‘Burean of Ovdriance teserves:the 
has accordingly equipped various inspection offices: with:microscopic outfits 
with; the object of studying the value of. metallography as an aid to inspec- 
tion.. The-author. describes: the initial results of these ‘studies;:and repro- 
‘duces photomicrographs of various. test-pieces cut from casting and forgings; 
nsedin- ordnance manufacture. . ‘The structute-of 


Shemtschushni, and M.°Zasedatelev. ‘(Russian 'Physito’ Chém: 
J. 47. pp. 871-897, 1915,)—That alloys of copper and gold. represent’ pical 
example‘ of isomorphous’ ‘imixtures of two metals in all p 
shown by investigations of their ‘fusion diagranis grams’ [Abs.” 1609" | 
structure, ‘electrical’ conductivity, hardness ‘[(Abs. 807 (1000)), aiidother 
properties, original-measurements of the hardness cit) were 
Of cast spéciitieris by means of the sclé Later, after Brinell’s method 
had been fourid to yield’ good results in other cases, it wad applied-to Co-Au 
alloys! The preliminary measurements confirmed the existence’ of “a 
distinct thaximumof hardness (200 kg./mm. about’ 50 at.’ of 
yielded’ ‘the ‘form “of which ‘was’ not ‘in’ agreement" ‘with’ that 
required ‘by theory Series ‘of solid solutions. The’ anthors have; there 
fore, carried ‘ont’ a new ‘seriés of systematic investigations’ ofthe doling’ 
curves, micrc ies, hardiiess; and‘electrical condiictivities of the cooled’ 
and: tempered alloys. The results of these measurements, which’ are i od 
in detail, show that the inuous isomorphous mixtures of co 
‘or ote eons ble. only at. temperatures 
08° (25 at. Below these transformation-points, decor 
of the occars, with Separation of the 
‘0 ‘CuAd ‘and ‘CusAa, ‘whith form solid solutions ‘with of 
their components. The very simple” forms of electrical’ and 


tion of of the the 


the a-solid solution and, the ‘CuAu, which is the prodnct 
ion at ‘temperatures ‘below B08"... “The. 

soft, plastic. ‘substance, which can be rolled, or drawn ou 

ire, whilst the Compound, CuAu, exhibits” marked. h ardness anc 
in’ consequence df which rolling ‘or drawing ‘is impossi le, 


Thus, with ‘this’ alloy (50 at. % Au) ‘the influence of tem yer and cool... 


Allon; P. J. Saldau. Ri 
pp. 994-1027, 1914,)—-The author. has, made a complete. investigation of | 

ese alloys with reference to the electrical, conductivity at temperatures. up, — 
he eculiar properties of the eutectic alloys, the item,, 
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‘pératures of crystallisation and transformation, the eang.; 
$tructure.. The results of the measurements are expressed inthe form’ of 
tables and curves, anda number of photomicrographs ‘are given.’ A special 
apparatus, comprising an electric furnace, has been devised for conductivity 
‘measurements 6n ‘the solid: alloys up to 700°, 
study, the of solid compounds, etc: 
‘Phe results show-that gold and cadmium 
AnCds, giving solid solutions with their components. within the limits 
46-59 at. % Cd for AuCd, and 74-79 at. % Cd for AuCds. The mono-auride, 
AuCd, is characterised by Dalton points, both in its fusion diagram and in the — 
isotherms of electrical conductivity and hardness. . The diagrams of electrical 
conductivity and hardness for phases of variable composition; including the 
mono-auride, correspond perfectly with the theoretical diagrams for: adefinite 
chemical compound giving solid solutions with its components, the maximum. 
of conductivity persisting at all temperatures from 25° to 600%... The supposed 
- compound, Au,Cds, described by Vogel, has no real existence, its composition — 
merely corresponding with the limiting solid solution..of. the mono-auride 
_ with gold. Gold and.AuCd, and cadmium and AuCds, form. solid 
Seabees, respectively, up to 86 at. % of Cd-and 2 at, % of Au... 
__... Eutectic alloys of Au and Cd in a condition of equilibrium differ markedly. 
in their. properties. from. the. neighbouring. alloys, exhibiting relatively great 
hardness and low values for the electrical conductivity and its temperature- 
coefficient and for the potential. Consequently, the existing schemes for the — 
_ ‘rectilinear expression of. these properties are inapplicable to Au-Cd alloys in 


Hardness of Copper-Zine A D, ‘Chim. 
8. pp. 95-101, 1915.)\—The author's measurements were made by ya 
modification of Le Gris’ method (Rev. de Met. 10. p. 1058, 1918), in which the — 
hardness is calculated from the diam. of the imprint made on the specimen by 
a . Steel ball subjected to a elatively small pressure. 

- With more than 55.% of Zn the alloys become hard, brittle, and difficult 
| to work, and with 78-88 % of Zn they are porous, and remain so even after 
re-fusion. From 0 % to 560 % of. Zn the ‘hardness curve is much flatter and, 

sinuous than was found by Turner and Murray, who observed also great 


_ irregularity in the region of about 90 % of Zn, probably owing to the difficulty, 


of obtaining perfect equilibrium in the solid phase. Indeed, the author finds. 
that in alloys containing 20-80 % of Za appreciable variation ee. hardness 


3 “Comparison of the hardness carve with that of electrical ni 
deduced from the data of Haas, Weber, and Matthiessen, gives a further 
_ confirmation of Guertler's rule, according to which increased hardness of an 
alloy corresponds with diminished ‘conductivity [Abs.. 1186 (1907)].. In both. 
_ the hardnéss and conductivity curves a change in direction occurs at about. 
86°56. % of Zn, corresponding with the first appeatance of the y-constituent ; 
alloys containing 0-86 % of Zn consist exclusively of homogeneous raga 
_ solutions. The hardness increases. very considerably as the proportion of 
y-modification becomes greater, and at about 60 % of Zn, where the a-con- — 
stituent disappeats entirely from the ‘solid, it has incréased almost fourfold. 
With the presence of the form: corresponds'the zone of greatest’ porosity, 
which ceases with the appearance of the #-Constituent. In Spite of ‘the 
Cvincidence of the maximal hardness with the composition, 
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to prove existence of definite but it 
the conclusion that Zn is the. ‘in alloys to be 


Mathewson aid A.Phitlips. (Am. Inst. Mining Eng:; Bull: No: 100. pp.1-50; 
, 1916.)—-Contains the tesults of experiments on the’ properties and 
of commercial rolied brass following annealing, “The éarlyeffécts of — 


anfiéaling upon the physical properties of worked brass are’shown ‘by-testing 


70/80 brass after a prélitninary teduction of 40 % by'rolling and ‘also after 
atiriealing at 200°C. for 80 minutes; The frésults show ‘that this annealing 

a slight increase in tensile strength from 76,768 Ibs, per’sq. in. to 
78,612 Ibs. witha corresponding decrease in elongation from 11°1 % to10-0 % 
anid ain’ increase in hardness from 88'2 to '84°2 on the ‘scleroscope scale.” {Phis 
change ih propertiés is’ not accompanied by’ any “microstructural change 

which can‘ be detected, and shows that the degree of internal ‘strains’ may be 
diminished by reheatitig below the softening’ of the metal: 


"The fesiilts obtained show that there may ‘be an’ actual increase ih tensile 


strength ‘associated ‘with’ the partial rélease “of strains in rolled’ shapes. 
tinte réquired-at different annealing temperatures between 295° and 
825° to produce a drop of 8 points in scleroscope hardness was determined 
_ for 70/80 brass which had’received 40 % reduction by rolling after adéad-soft 
_ anneal. .The results showed that 294 hours were. required at 225°, 189 hours — 
at'240°, 46 hours at 255°, 5} hours at 275°, 2} hours at 800°; and 18 mittates 
‘only at 825° C, At 875° and 425° the loss in hardness was 8 and 18 points on 
btingihg tip to the furnace’ temperature, which réquired 
6 minutes. ‘The examination’ of a large number of specimens showed*that 
_the form of recrystallisation under the 
Phe éffect of different degrees of reduction by rolling was determined 0 
er brass containing 64 % Cu. Reductions of 5 or 10 % have little or no 
ect ‘on ‘thé “etching properties ; at'20 % reduction the ching properties 
‘Dégiti to change owing to the development of secondary structure withih 
: ‘the grains themselves. At 30 % reduction the direction of extension in ¢dld- 
wor becomes apparent, the ns show a evailing direction of elonga- 
| lines of? at a right-angled’ direction to 
after’ anneal are considered. “There is for ‘each metal or. alloy 
-a minimum temperature at which recrystallisation ‘will start from a ‘condition 
of tax. resolation into fragments of minimum size. In°the case'of alpha 
brasses ‘whatever the extent of reduction beyorid 15 or 20 %, annealing» at 
temperatures above 550° will give uniform grain characteristics... A consider- 
‘bible amount. of attention’ is given’to the structural changes developed in 70/80 
_ @artridge brass by uniform anneal at temperatures within the range 850°.to 
800° after reductions of 2, 4, 8, 12, 15, and 25 % respectively, these reductions 
Being Obtained by rolling brass of max. softness,’ In the case of:2 % teduc- 
‘tion, no evidence of recrystallisation can be detected within this ‘range:of — 
temperature, After»4 % reduction, distinct. refining resulted from the 
tanneal-at 650°; after 8 and refining is found at 550°; after.15 %, at 460? ; 


after 26 %; at-850°; and after 40 %; at 276°. «The specimens used obtain- 


cing: these -results:'were determining the 
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that is a ‘on each curve, which shows,, that 
particularly active recrystallisation occurs at the temperature indi , 
The .curves; however, representing softening after the higher reductions 
OF 60, 25, and. 16. %iand after the minimum reduction of 2.% show. sharp 
maximum points, while the curves from the medium reductions of 12; 8, and 

comparison: is made of the ordinary physical properties and, 

| eieaiaticd alpha brass after a 80-minute anneal at different temperatures, and 
series of curves is given to illustrate this. in the case of a brass after.a 
80-minute period of annealing... The curves representing percentage elonga~ 
_ tion'rise rapidly in the temperature region which corresponds to, a, rapid fall 
in. number of grains present; and reach maxima in the region. which corre- 
sponds tothe most gradual changes in grain-size. The curve representing 
reduction of area shows a maximum in. the: temperature region which corre- 
sponds to rapid change in number, of grains present. The curves repre; 
_ senting;hardhess and tensile strength bear no close relation to the number of 
®rains.present, The highest combined values. of reduction, of and 
elongation are. obtained in the -brass containing 66°56 % Cu, by annealing at 
paper. is illustrated by 60 photomicrographs of alpha brass. B. 

Electrically heated. Bomb, Furnace: D.. Calhane, A. 
tions forthe design and construction of such a focpiee (for carrying out 
certain classes of in 
with illustrations. L. He W. 


May, 28, 1915.)—It was accidentally observed that lead strips, left 
for several weeks i in a solution of lead acetate and nitric acid after electrolysis, 
_ had:tunned grey and brittle and could easily. be powdered between the fingers. 
‘The. lead had been pure, containing only traces of iron. Other pure lead 
_ placed.in a similar solution for 8 days without electrolysis. behaved similarly. 
_ dead nitrate and even chloride.also transformed lead into the grey modifica- 
tion,;in the presence of; nitric acid, though very slowly.; in the absence of 
ledd.dons a modification did not. failed. ‘The. -but attempts to inocu- 
Jateipure lead with the grey modification with 
of Copper. Guitier (itey. de Mét. 12. 819-288, 
Meas 1915.)—The study of the relationship of hardness to tensile strength in 
the icase Of: \copper-zine alloys [Abs. 988 (1915)] has been applied. to copper. 
In the:case of the brasses it was found that the relation of the tensile strength 
‘the hardness. could be expressed approximately by the equation 
and, further, it was shown. that. the ball. hardness is an excellent 
VOL, 
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(CHEMICAL Puysics AND ELECTRO:CHEMISTRY. 


owed that th ball hardness of copper aot independent of he dam. of 
che ba of the nitadé of the'ldad. ‘With 4° 10-mimi’ ball the: 
harass” decréased’ with ‘Wéctease’in the load;’ while*with ball the 
increased with dectéase in Further, it 'was'foond that He 
‘Condition of the’surface exerts a considerable efféct dri tHe valde the hard- 
obtained, and, particularly with soft ‘tetals, it is’ necessary to takeigreat 
the of the surface prior to testing.’ Rectangular bars of 
opper 8 X 10 mm. in section were placed in a groove 8 mrt. Widein wblock — 
of steel, and the height of different bars was reduced to 9, 8,7,6,and6 mm. 
“hammering @ a hard steel bar placed in the groove on the top of the bars. 
ach’ Bat then Submitted to tensile tests, ball-hardniess tests'with 
‘ball uititler ‘a load of 600°Kg!, ahd ‘also to examination,‘ The results 
show that the hardness iticreases rapidly with the degree of cold-working; but 
iat it soon approac oaches 4 max. value. Only for low degrees of: feperrfoicrson 
the Hardness be taken as a’ measuré’of the-degree of deformation: 
icrdscope, however, provides a ready means of'detétmining thé degree of 
d-working except for very great deformations.‘ In ¢old-worked ‘eopper 
iat no relationship existing between the tensile strength and the tall 
‘wake, for the ball hardness increases at a much eater’ rate than the 
ren to ‘be a for all metals and 
Theory w. Bancroft. |. Phys. Chem. 
20. pp. 1-81, Jan.;:1916.)—Consideration of the work-of Rayleigh, Worthing- 
ton, Schuster, Catapbell, Newall, Kaiser, etc.; leads to the following general 
‘résults ++-All solids exhibit selective adsorption of gases'and vapours, The 
filmi of condehsed gas shows’ itself in the’ abnormal. mobility. Of very.fine 
powders, in a resistance to the passage of an electric spark bétween-solid . 
terminals, and in the fact that two pieces of a broken object will not reunite 
‘When pressed together. ‘All liquids also show ‘selective adsorption of gases 
and Vapours ; the film of condensed gas, ‘which ‘réveals its the 
of fountains,’ impinging jets, rolling 
érrors in the’ determination of molecular’ weights by. the air-bubbling 
‘The adsorption of gas’ on the surface of mercury is:not-gufitientito 
age. ‘Black w. (An. Chem, Soc., 88. 
i 609-612,. March, .1916,)—It is: now shown that black phosphorus [see | 
Abs.:1745.(1914)}. is stable in. comparison. with, the. white at 
'under. pressures above 4000 -kg./om.’ and probably..also at lgwer 
‘pressures; Violet phosphorus is stable compared with white,at 4000 kg. jem? 
_and. soniewhat below 200°, and is stable.in.comparison with the red.vasiety 
200°, at least between the pressures 8000 and.12,000. kg/om? . The relative 
stability. of violet. and’ black phosphorus at: high. pressures, could, not. be 
- determined, since the transition from violet to. black, could: not be. rea, 


of Current Wave-form. on the Silent Discharge on. 
Ge ‘Lechner, (Zeits. Elektroghem,, 21. pp. 809-824, Jul; 
1916.)}—The influence of the wave-form of the, current, first studie 
Roka, is observed by the method of K. B. ‘Owens, ‘electrodynamon 


having one movable and two. coils. The curves are 
_ series, of experiments were | na with from nd 
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\perat pressure and 
gwith alternating and with interrupted.direct currents of the same periodicity, 


42: The rule of Warburgand Leithduser, that the yield of ozone is approxi- 


mately. proportional to the mean current strength, is confirmed, Flat current 


and potential waves are recommended, since they give. higher yields per watt- 


| hour and a higher efficiency factor. It is pointed out 


; L. R. Morgan and C, E. Davis. (Am. Chem. Soc., J. 88. pp. 555-568, 
March, 1916,)}—-Many determinations of the surface tension of 48 sulphuric 
acid-water mixtures have been made.at various temperatures by means of the 


gad 


_ -drop-weight method and the constants of the formula y;== yo + af + BF derived, 


so; that the, surface tension and. specific cohesion may be calculated for any 
concentration and for any, temperature between 0° and..50°, The surface 
tension is increased by addition.either of sulphuric acid to water. or of er 
‘to sulphuric acid; a similar increase. also accompanjes addition of, ‘sulph 
-trioxide to. sulphuric acid. . The results appear to indicate the existence 


 :0f the hydrate, H,SO,H,0, with 85 % of the acid. Accordirig to Denison 


_[Abs. 818 (1918)}, the max. deviation of a property from the law of baa 


-_gorresponds with the formation of a compound between the components. 


‘this basis the presence 6f the following hydrates of sulphuric acid in aqueous 
H,S0,,8H,0 ; ‘by and viscosity, 8H,S0,,H,0; -by 


chem, Soc., J. 88 pp. 618-615,.March, 1916,)—“ Colloidal solid. solutions.” 
aa been prepared by plunging a copper tube containing a salt solution into 


teftigerant, such as CO, and ether. The tube was subsequently removed 


.and -plunged for an instant in. warmer water, the, frozen block, being then 
placed in a test tube, and examined at a suitable temperature. 


extracted, 
_ This frozen material is more opaque and softer than ice, and may be ground 


to any degree of fineness in a cooled mortar, Under the microscope it 


: b ry ‘perfectly homogeneous ‘and shows ‘no evidence of the formiation 


ice or salt crystals, so that the particles: may ‘be colloidal in ‘size ; its 
mposition is uniforni.' Such’ a solid conducts slightly at low temperatures, 


_ and’ when direct current is used the electrodes polarise and the salt is: decom- 
Bead the resistance is very high, but may be diminished several thousand- 
old by 


a tise of 80'deg. in temperature. A finély powdered solution of this type 


"gives on mhelting‘the exact temperature at which the original liquid would be 
“in equilibtium ‘with pire ice, so that they can be used to maintain any desired 
“temperature, for instance, in a Dewar flask, “Measurements at various tem- 


peratures of~the thermal conductivities: of 10 %, 20 %, and 80 % aqueous 


. solutions of potassium iodide are given, the results showing that the con, 
diigtivity ‘increases most rapidly at about’ —21°; which is the cryohydric 


‘seems, therefore, that even’ with certain 
ition ‘takes place. P. 

Pp. 69-89, June 15, 1916. of the 
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possibly of accurately calculatin npletely 
lissociated with & common ion. Experiments are to 
and the theory is then further to be developed. In many calculations 
lete dissociation. had ‘been presumed, although it’ is ‘understood that ‘the 
dissociation is ‘incomplete, and that the non-dissociated molecilés 
influence the potential ; ; reference is miade, to Negbaur and’ Nernst.” 


author assumes that all the solutions are s6 diluted that the gas laws’ het 


that the total current (not the partial currents) i$ Zero, and the current densi 
zero at any point; and that a stationary cor ition is established in bee rans 
ton between the surfaces in nt: 


‘mann: (Zeits.-Anorg. Chem. 91. pp. 1-45, Feb..2, 1915,)--The electrolyses 
conducted a glass cell, 20 cm. in diam., 10..cm.. deep, provided 
_with an anode ring (sewn up in parchment, paper) lying. horizontally near 
the bottom,.and with. several {mostly 4).iron rods. of. 2 cm? as kathodes near 
the surface ; the unexposed: kathode: surface was covered with varnish,..the 
_ exposed. surface freshly cleaned with emery,, for, each experiment, ,.A. Witt 
Mostof the deposits, up to 0°8.mm, in thickness, separated 

_ easily from the kathode. The electrolyte, acid sulphate, and other , 
~was used with and without colloids, gum arabic, glycerol, egg albumen. 
‘The very fine crystalline deposit,or acid sulphate, did not adhere tothe kathode, 
and» was very, hard on: that side (sclerometer test):; it, contained: V-shaped | 
_erystals whose size’ diminished with increasing current,density up.to.a dimit, 

the structure then becoming irregular’; this limit,.was delayed: by, higher 
* atidity.and. the presence of colloids. Neutrak:sulphate yielded, brittle 
copper not free from cuprous oxide. -Acid: nitrate gave: dendritic- growths. — 
‘The addition of; colloids generally. made the;-deposits brittle. and their — 
_ presence in the copper ‘could quantitatively..be proved even: with very small 
amounts of colloids, which did not affect;the micrescopic structures, greater 
amounts, influenced. structure and. potential, .The. presence, of . colloids 


or dissociated and non-dissociated ‘molecules; that there iS “only One 
ctrolyte, or that the substances are binary electrolytes ‘with'a common fof; 


. frequently, though not always, was marked. by bronze.or yellow tints;large 


_ additions of colloids produced lamination. Deposits from alkaline 


pp! 78-90, Oct., 1915.)\—By electrolysing solutions: of lead: 


acétate, potassium hydrogen tartrate, hydrofiuosilicic acid, potassium bromide 
and sodiuni thiosulphate at various carrent densities, it is shown that.an 
_ of ‘pure lead ‘loses in general more lead than is in accordance with 
Paraday’s law for divalent ions. By using a blank: electrode, that: is, a piece 
- Of lead of the same size as the anode, but not connectedwith the source of 

- current, and by means of time experiments, it is Shown, however, thatinthe — 
Case Of'solutions of acetate, potassium hydrogen tartrate, hydrofluosilicic 
_ acid and potassium bromide, this extra loss is due to chemical solution and 
detachment in cleaning, and not to lead’ dissolving as ‘mono- 


ions: Tn the of solutions of sodium acetate’ and’ sodiuin thio. 


sulphate, particularly the latter, the evidence seems to'show that some of the 


lead dissolves as'monovalent ions and the per sof Pb-ions — 
forined are caloulated'to be 2°8 and 5°6. 
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ne le tials in the Silver | C — ath, as 
em. Soc., Trans, 2 the a 
| “mercury, silver, COPPET, iron in solutions 
cyanide with vari Ous proportions of potassium cyanic 
and. without Howe chloride and hydroxide in amount equivalent | to o 
silver, haye been. measured and compared ; the conductivities of the solu- 
tions were also detern The values for iron and brass are somew vat 
Pa switl the former metal there i is delay in attaining equilibriut and 
| ng a reproducible electrode, whilst with brass the free 


has an which could not ‘be determined, Some 
p's with zinc electrodes show that this metal is ‘decidedly’ negative with — 
respect to silver. Copper and brass are only slightly negative to silver in the 
solutions used, and their behaviour is not affected by the presence of chloride 
or ave 0 in the proportions studied. Iron and mercury are: definitely 
sitive to silver when at least 10% of free cyanide is present, but negative | 
_ to’it inthe absence of free cyanide. Mercury i is not affected ‘by the wisaetecta 
of chloride or hhydroxide, but the iron is made about/1-0 volt less positive, 
ei} is probable that the titration of potassium cyanide with silver nitrate 
ives results which are low to the extent of about 8% of the cyanide present. 
tion with mercuric chloride, in ammoniacal solution and using potassium 
aie as indicator, to more correct [See Abs. 2016 


pat. pp. 52-68, '1915,)—In previous work on the electrolysis of glass, mercury, _ 
: or its alloys, or fused salts have been employed as anode. Theauthor has 

these ‘by concentrated sulphuric acid, and has investigated the — 

electrolysis of thé following kinds of glass: Jena, “R,” hard, lead, and soda. 
Under ‘these conditions the first four exhibit behaviour similar tothat observed _ 
by ‘Warburg i in the electrolysis of soda-glass with a mercury anode. The 
$6da-glass, on the other hand, becomes opaque, and its electrical 
at first falls and later increases rapidly until it exceeds the initial value, 
use of sulphuric acid as kathodic the investigation of 
the of he of Wass. Be 


Titov and S. M. Levi. (Russian Physico-Chem. Soc., J. 46. pp. 909-034, _ 
1914.)——-The authors have investigated the phenomenon studied by Mylius and 
Fromm (1894)and. by Freundlich and Novikov [Abs. 1175 (1910)}, according 
to whom, electrolysis of a zinc solution, the surface of which is covered. with 
oil, Jeads.to.the separation. of a superficial film of the metal. It is. found that 
this: film-formation occurs on.electrolysis, not only of zinc, sulphate solution, 
but also of solutions of the chloride and acetate, provided these are sufficiently 
acidified. phenomenon. is favoured by a low concentration. of hydrogen 
ions; but increase.of the latter results eventually in hindrance, or. even pre; 
vention, ‘of the growth of.the film. The formation of the film is retarded by 
the appearance of spongy Zn, and all measures taken to prevent the deposi- 
tion. of the.metal in this.form are advantageous. The best films are obtained 
when theiZn is precipitated in a bright, finely crystalline condition,a coarsely 
crystalline or dark deposit opposing the formation of films. The latter are 

- obtained within wide limits of variation of the current density and of the con- 
eentration of the solution, and the lower the per-_ 
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of the latter, and diminishes rapidly at th lower s 


OR. Period. of Induction and Passivity of Zinc M, Centnerszwer and 
Physico-Chem. Soc,, J. 41. pp: 489-469; 1915,)—-The fol. 
_ lowing further results have been obtained [compare Centnerszwer and Sachs, 
Chem, Soc..J.; Abs. 158, 1915], Active.zinc.is covered with a Jayer. of the 
. spongy metal, which is formed only in reactions in which hydrogen is liberated; 
Removal.of this layer results ‘in a. new induction. period, the: passivity being 
then greater than that caused by polishing, with fine emery. By treatment — 
with 10 N-sodium hydroxide, zinc is rendered completely active, whereas 
a distinct induction period. is always observed with zinc activated. with, iodine 
solation,’ Experiments made with. zinc. from. which the adherent, surf 
layer of air has removed indicate , that induction isnot 
by imperfect wetting of the surface. , Zinc is rendered passive to a. high 
degree by heating in ‘a vacuum or in.a current,of hydr » and this passivity 
is not merely superficial, but extends into the depths of the ‘metal, since treat- 
ment/with emery removes it only partly, and not to the same extent as. with 
zinc not'previosly. heated. . Amalgamated zinc exhibits extraordinarily. 
passivity, and is- not dissolved appreciably by. N-hydrochloric acid, This - 
result is noteworthy on account of the fact. that amalgamated Ai dissolves 
water. 
The ‘potential: inc. plates increases on dissolution, bat ‘the 
passive zin¢ fourid to be more noble than the active; metal, ve 
zinc is activated by kathodic polarisation, and active zinc is rendered ; passi ive 
‘ty polarisation, 4 in of the aacompanying of the 


“These results confirm the analogy between the passivity of sin ad. that 
of ion. T 


as 


Inclusions in Silver Véllameler Deposits @. Vinal and 


‘silver 46 slightly above 600°.©. and Jost in 
weight 0°004 % on the average for pure electrolytes and, more for. impure 
‘electrolytes. These results indicate inclusions of foreign matter. in. the 

ts. The most accurate value. for the electrochemical equivalent .of 
silver is stated to be 1:11800 mgm: per coulomb, and the. value, of. the 


4 


‘See, Trans. 28, pp. 825-887 ; ., 887-888, 1915, Met.and Chem, Eng. 18. 
“pp. 948-851, Nov.. 16, 1915 He e author has. investigated the. electrolytic 
‘efinitig of antimony, using as electrolyte a solution containing antimony, tr- 


fluoride, potassium fluoride, and hydrofluoric acid in the proportions given by : | 


the formula SbF;, KF, HF. The antimony anodes used contained 75 to 88% 


of Sb, and 6 to 12% of As, together with Hg, Pb, Cu, and Bi; the kathodes 


“% were of copper. It was found that there was no difficulty i in eliminating the 
elements other than As ; that the electrolyte did not become hoe wgeury : 
with and that a good deposit of antimony was obtained 
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ever, no : how the co seinen experiment wer varied, arsenic could 


not’ be eliminated from the Sb déposited ‘at the kathodé.’ “Although ' the 
results ‘were unsatisfactory, the details should be of use in further 


Anodic Relations of Passive with Notes on Polavisition Potentials 
as influenced by Gas Pressures. H. G. Byersand S. C, Latigdon: 
(Am: Chem, ‘Soc., J. 88) pp. 862-874,"Feb., 1916.)—In previous work [see 
Abs. 1066 (1908), 142 (1915)}; has been established that anodic passivity in iron’ 
i8 inflienced ‘by seven critical factors, one of’ these being the: concentration 
‘of oxygen dissolved in the'electrolyte. The influence of this: last factor ‘has 
now been further investigated by a study of the effect of oxygen pressure on 
potential ‘of iron: It ‘nas ‘been found ‘that neither mechanical pressore 
forthe saturation of the electrolyte with oxygen or hydrogen produces’ a 
pronounced “effect dn the’ e.m.f, of “iron when immersed in’ 0-2N-H,SO,. 
When the iron electrode is held in the passive condition bya small current, 
application of oxygen gas under pressure to the surface of the electrolyte 
Causes a fall in'the® polarisation ‘potential ; with the release of the pressure 
the potential again rises, but not as high as it was when the pressure was 
first applied: This is not surprising ‘in view of the fact that for an anodically 
- polarised passive iron electrode the ‘valtie of the potential gradually: decreases 
with time: This change potential is to the mechanical pressure 
exerted, since it is’ independent ‘of the nature of the gas, hydrogen’ giving 
-the ‘Same results as Oxygen! ‘It was therefore probable that the phenomenon 
isnot characteristic of passive iron alone, and further experiments with an 
Pt anode and ‘kathode, anda copper anode, have 'shown that on 
the application of gaseous pressures, anodes and kathodes from which gas 
Gg being evolvéd become more positive and more negative.’ This result can 
‘be explained’ by Nernst’s equation if the anode is considered te: ‘be coated 
with anOxygen film or charged with oxygen, as by occlusion.) 


mie Measurements of the variations of polarising current, ‘an of anodic 


ential during the process of passivification® gave curves which indicate 
that passivification is atwo-process operation. The first process consists in. 
the formation of a layer of insoluble material, as, for example, ferrous oxide ; 

_ the initial formation ‘of this layer éorrésponds with a rapid fall in‘ potential. 
"The ‘process corresponds with the establishment: of a: film of oxygen 
‘gas, which finally forms a complete cover over the electrode, and gives a final 
rapid drop in potential, ‘The transition between these two processes is 
bya slow ‘drop in potential,. The curve: also indicates: that 
‘activication is .a “single” simultaneous 

is pointéd out that there is'no one dost 

"rater that in each case the loss of activity is dependent upon the conditions. 
A theoretical explanation is given for the conditions studied, the explanation 
being baséd ‘on the two processes named above—riamely, the formation of a 


| and a film of ‘oxygen The explanation agrees with 
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